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PREFACE. 



HISTORICAL SKETCH. 

It is noteworthy tliat the orst geological survey by public authority 
in America was made by the ctate of North Carolina. The first sug- 
gestion of STieh survey was made by Prof Olmsted, of the State TTui- 
versity, in 1821, in a letter to the Board of Public Improvements. Jndge 
Murphy, however, on the part of the said Board, had obaerved in their 
official report for 1819, that in executing the surveys which they were 
required to have made, in the prosecution of various schemes of internal 
improvement, they had " attempted to render the surveys eubeervieiit to 
the interests of science by collecting information of the geology and 
■mineralogy of the state," but they had failed. 

The suggestion was renewed by Prof. Olmsted a year or two later, 
with the proposal to spend his vacations in geological excorsione, and he 
asked " merely such an appropriation as would defray the expenses 
of the undertaking." The result was the passage of an act of Assembly 
in 1823, authorizing the Board of Agriealtiire to have such survey made, 
and appropriating for the purpose the sum of $250 a year for four years. 
The appropriation was afterwards renewed for two years. 

The survey thus ordered was partly executed by Prof. Olmsted, and 
after his removal to Yale College, was continued by Dr. Mitchell. The 
published results consist of two reports of Prof. Olmsted, issued in 1824 
and 1825, and a third on the Mineralogy of the state by his assistant, 0. 
E. Eothe, of Saxony, and two reports, (1836 and 1827,) by Dr. Mitchell. - 
A geological map of the eastern half of the state was also prepared by 
the former, but was never published, and has disappeared. 

The above geological reports are the first of the kind ever made in this 
country. They are of course very brief, amounting in all to not more 
than 250 pages, and from the necessity of the case, they relate exclusively 
to the middle and eastern regions of the state, chiefly the latter. 

Dr. Mitchell continued his explorations during his vacations, on his own 
private account, and gave a summary of the result in a text book for his 
classes, published in 1842, with a small geological map of the state, the 
only one hitherto published. 
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The work was resumed, nnder the existing law on the subject, by Dr. 
E. Emmons, who received the appointmeut of State Geologiat in 1852. 
He retained the ofBce, nominally at least, until hie death in 1863, but the 
actual work of the survey eeems to have closed in 1860, the geologiat 
having been called to other duties by the exigencies of the war. Dr. E. 
Emmons Jun. was appointed Assistant Geologiat. Dr. E. has given the 
results of his work in five reports. The first, issued in 1852 relates to the 
agriculture of the eastern counties, and the coal of Chatham and "Rock- 
ingham ; it contains (81 pages. The second report of 351 pages, issued 
in 1856, is the largest of the series, and relates chiefly to the geology, and 
particularly to the mines, of the " midland counties," It contains alsosomg 
additional matter on the coal lields. The report for 1858 (314 pages), 
contains a general treatise on agriculture, and about one-third of it is de- 
voted to the paleontology of the state. Two short reports appeared in 
1860, one a continuation of the subject of agriculture, of 112 pages ; the 
other, (95 pages), a special report on the Swamp Lands belonging to the 
Literary Board. A report on the " Woody Plants" of the state, pre- 
pared by Dr- M. A, Curtis, at the request of Dr. Emmons, was also pub- 
lished; and a "Catalogue" of the plants of the state, by the same 
author, failing of publication at that time, has been issued since the war. 
Dr. Emmons also prepared a draught of a geological map, which however 
was never published : and, at his death, there seems to have remained a 
considerable additional amount of material, (manuscript and notes, aa 
indicated in some official correspondence), which has never seen the light. 

Dr. Curtis also prepared a partial report on the zoology of the state, 
which the legislature declined to publish; and he left in manuscript an 
extensive work on the flowerless plants of the state. This eminent 
botanist has given us not only the results of his own labors and explora- 
tions, extending over a large part of a lifetime, and covering almost the 
whole territory of the state, but haa collected, embodied and preserved 
the results of the scattered and fragmentary work of other, preceding 
and eotemporary laborers in the same field, both foreign and native; 
among the latter of whom are worthy of especial mention, Croom of 
Newbern, Dr. McOree of Wilmington, Dr. Mitchell of Chapel Hill, Dr. 
C, L, Hunter of Lincoln, and Dr. Schweinitz of Salem. Dr. Curtis also 
collected an extensive herbarium, containing labelled specimens of all the 
plants of the state. This collection he hoped to see placed at the Uni- 
versity for permanent preservation and reference, as containing the types 
of all the species then known to exist in the state. One half of it has 
however already left our borders having been purchased by Dr. Gray for 
Harvard University ; and the other half, the flowering plants, will 
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probably find its way also to some foreign collection. By way of illne- 
trating tlie appreciation of snch collections elsewhere, I quote from a 
ietterof Dr. Grray, Beconding an effort which 1 have several times mado 
to have this herbarium purchased by the state: "For your state it is 
invaluable, being the exponent and anthority, or authentic record of Dr. 
Curtis' naming of the trees, shrubs, &e., in his Report, — a standard 
which 'all who follow in tlie study, and all who are, or in the future may 
be interested popularly in your vegetable productions, will need to con- 
sult- Wherefore in the intorest of the science which I cultivate, I beg 
you to have that herbariiinj purchased and preserved as a part of the col- 
jections whicii illustrate your State Survey. It would be injudicious on 
yonr part to let it go out of tlie ^^tate, which it very soon will, if not now 
secured." And Prof. Agasaiz writes, "Allow me to add my earnest re- 
cummendation to that of Dr. Gray. Ae Director of a Museum, I have 
had every day opportanitioB of testing the great value of original collec- 
tions representing tlie intellectual work of careful investigators, and no 
one has done so much to make kmiwn the plants of yonr state as Dr. 
Curtis; so mnch so that his herbarium forms in reality part of the history 
of the progress of eiviiizatioo in North Carolina. On that account it 
should be preserved in your state as a precious monument of the past, 
and as a basis for future advancement, I trust you may find no difficulties 
in securing it." It was unfortunate that any part of such a collection, 
impossible to be replaced as it is, and increasing in interest and value aa 
the plants described disappear with the destrnction of our forests and the 
introduction of exotic species, should have been allowed to leave the 
state, but the remainder, like the sibylline books, is all the more impor- 
tant to be retained. And as the stale will do nothing in the matter, it 
remains with the friends of Dr. C, and of science, and of the University, 
and of North Carolina, to take such action as they shall tnink worthy of 
themselves and of these high interests. 

The work of the survey remained suspended from the date of Dr. 
Eminous' death until the latter part of the year 1866, when the present 
incumbent resumed operations under commission of Gov. Worth, Two 
small annua! reports h:ivc since been published, one in 1867, the other in 
1869. The present report was offered to the Legislature in 1870, but no 
appropriation was made for its publication ; and at last, it Is published, 
under a permissive resolution, out of the working fund of the survey, the 
public printer being allowed to set it tip in the intervals of other work, 
on the Laws, Documents and Supreme Court Reports, &c., so that it baa 
been on the stocks more than three years ; and it bears too many and too 
obvious evidences of the mode and conditions of its getting np. Materials 
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for a second volume are in hand, and will bo put to press during the next 
year. 

A valuable paper on the minerals of the State, was also prepared by 
Dr. Genth, in 1671, after a full examination of the colleetions in the 
museiini and a visit to many of the most important mineral localities. 
Other brief reports have been submitted from time to time, on matters of 
special and immediate interest, as the pamphlets on the resources of the 
State, one in English and one in German, prepared for the Vienna Expo- 
sition. 

PROGEESSIVj; THEORETICAL TIEW. 

The following echeme exhibits the progress of theoretical notions 
which have obtained at different times with regard to the classification of 
the formati-jns,— the age and horizon of the rocks in the State, 
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OJiJECTS OF THE SUKVEY. 

The pnrpose of the Leglslatnre in establishing a geological survey 
eonJd not be better expressed ihan in the message of Gov. Graham, in 
lfi46 : — " I trust no consideration will induce a longer delay in directing 
an Agricultural, Geological and Mineralogieal Survey of the State. Tbrec- 
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fourths of our sister states have now in progress, or have finished like 
examinations of their territories. And in every instance, it is believed 
that they have not only added to tlie treaenres of science, but have been 
attended with important and uaefni discoveries. Many valuable minerals 
are already known to exist in various sections of the state ; and a t'nrther 
exploration cannot fail to bring to light other resources, and greatly favor 
the pursuits of Mining and Manufacttiring ; while a minute examination 
of our soils by persons u^iiting science and practical skill in agriculture, 
will be productive of improvement in Hia: useful brarmh of industry." 
The importance of such a survey had been previously often urged by 
the leading minds of the state; notably, by Judge Murphy, Gov. Dud- 
ley and Gov. Morehead, the latter declaring his conviction that " The 
same amount of money conld not be so usefully applied in any other way 
as in procuring these surveys." Similar views held by the statesmen of 
the previous genoratioD had led to the former Snrwey, already described, 
which has given NortJi Carolina the enviable position of the pio- 
neer iu a work which is now urged forward among all the enlightened 
nations of the world, as the highest and most immediate and indispen- 
sible means of industrial progress, and has become an index and measure 
of civilization. And it is worth a digression to note here, that however 
backward our state may be in some things, there have always been among 
US at least a few sagacious statesmen and patriots that kept in the very 
van of the world's progress, and pointed the way even to the leadership 
of that progress on our continent ; but they lacked support, — they were 
ahead of their time. Witness, besides the iirstestablisbment of a geologi- 
cal survey, the erection at Chapel Hill of the first Astronomical Obser- 
vatory in America, the foundations of which still remain, and the intel- 
ligent and urgent advocacy by Dr. Caldwell (see " Carlton Letters "), 
and the energetic attempt by Judge Murphy and others towards the exe- 
cution, of schemes of interna! improvement which were equal iu concep- 
tion and superior in practieabiJiiy, to that of Clinton, wliich has given to 
New York the commercial and financial leadership of the uoDtinont, or 
that of Washington (the Chesapeake & Ohio Canal), which would have 
transferred that leadership to the mouth of the James — , schemes which, 
had they been carried out, would at least have made North Carolina the 
"Empire State" of the Sontli. 

The objects of the Survey are expressed with some particnJarlty in the 
authorizing act of 1872. It is as follows : 

i. The Governor shall appoint a suitable person to conduct under the 
snpervision of himself and the Literary Board, a G-eological, Mintral- 
ogical, Botanical and Agricultural Survey of the State. 
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XII PEEFACE. 

2. The person appointed shall examine and survey each and every 
county of the State, and aseci'tain tlio different geological formation of 
each county and eeetion of the state; the nature and character of its 
soils, and the best mode of improving the same ; the nature and kind of 
it& prodnctions and tlieir relative position and values; its facilities for 
manufaetories; the extent and value of its water power ; the character 
and valne of its timber, and all other facts eonneeted with its Geology, 
Mineralogy, Botany and Agriculture, which nmy tend to a full develop- 
ment of the resources of the state; and such person is autli )rized to em- 
jjoy as many proper agents and assistants, to bo approved by the Gov- 
ernor, as may be necessary to enable him speedily and saecessively to ac- 
complish the objects committed to his charge ; and he shall from time to 
time communicate to the Governor, to be by him communicated to the 
Legislature, a report or reports in wrjting, setting forth fully the results 
of his Survey ; which reports shall he published under the supervision 
of the Governor and Board of Literature. 

3. The espenditurea incnrred by said Survey shall not exceed live 
thousand dollai-s pur annum, to be paid by the Public Treasurer, upon the 
warrant of the Governor, out of any moneys in the Treasury not other- 
wise appropriated, 

4. The person making such survey shall deliver lectures upon the sub- 
jects committed to lils charge, in the villages through which he may 
pass; Provided, that he sliail not thereby delay his other duties. 

The s^ope of tho Survey, it is obvious from the law, is very wide; it 
plainly includes in its purview whatever relates to the material develop- 
ment and progress of the state. 



PE0GKES9 AHD CONimiON OF THE WORK. 

As will be seen from the report, ranch attention has been given to Ag' 
riculture. A laboratory was opened and furnished several years ago, and 
several chemists have been at work, one at least, tor a considerable part 
of the time, and a large number of minerals, maris, soils &c. analyzed, 
And under an act of Assembly passed two years since, the inspection and 
analyses of commercial fertilizers was added to the labors of the ol 
but this work makes no show in the report. As a kncrfedgo of the 
ing features of climate is essential to intelligent agriculture, and is re- 
quired by the intelligent immigrant, observatories have been established 
and furnished, and observations procured at more than two dozen sta- 
tions, distributed over the entire territory of the state, with a view to the 
discovery of the controlling elements of the regional and local climates, 
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and some of the results are presented in this volume, both because they 
aro valuable in themselves, {although the observations in many cases cover 
a period of only two or three years), and because they show the object 
and utility of such observations aa no mere sfatement could do, and so, 
may promote the continuance of them at certain stations and their estab- 
Hahment at otliers, wiiere it has not been possible to find, or to excite, 
interest enough for that purpose hitherto. 

Much labor has also been expended in working out the topography, 
and in correcting the geography of many sections of the state, both be" 
cause these are matters connected very directly with the development of 
our system of internal improvements, and because the existing maps of 
the state aro, in some parts, so grossly inaccurate as to render their re- 
construction absolutely necessary to any intelligible location or successful 
prosecution or presentation of geological work. A large amount of ma- 
terial is in hand, in the form of field notes, of a primary triangulation of 
the western half of the state, and also of copies, which have been col- 
lected from all quarters, of old surveys,— of railroads, turnpikes, canals 
and rivers, which remain to be worked up for presentation in another 
volume. The triangulation will be ultimately connected with that of the 
Coast Survey, and of the river surveys made by the U. S. Engineer 
Corps, of which copies have been procured by courtesy of Prof. Hilgard 
and of Gen, Humphreys. 

Special attention has been given also to the subject of the state's re- 
sources in iron ores and the existing facih'ties for their reduction, and 
maps and sections are given of some of tho more important ore beds, 
&c. The subject is by no means exhaustively treated, as there are many 
ore dcpoBits of which only the locality is known ; and doubtless many 
more which aro yet to bo discovered. 

The department of Mineralogy has been very fully worked up by Dr. 
Genth, by means of the large amount of material in the State Museum, 
and his own private collection, which is very rich in North Carolina 
species, and Dr. G. also visited with nie many of the more important 
mines and mineral localities, from the Cape Fear to the Noleehucky— 
from Bnckhorn to Cranberry. The results of bis studies are given in 
Appendix C. A more popular presentation of tho subject by him, in its 
economical aspects, was published in a separate paper three years ago. 

The subject of Lithoiogy has not been reached for special or minate 
study nntil the present year, and the results can only be presented at a 
later date. This is unfortunate, as there are many points of great interest 
which only such minute and thorough study of the Hchological characters, 
the composition and structure of the rock masses, can satisfactorily de- 
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terinine. This is especially true of the older crystalline formations, 
which are eo extensively developed in this state. The most obscure of 
all the tracts of these rocks is that which was denominated the Salisbury 
and Greensboyo Oraniie by Dr. Emmons; yet, as circumetanceB have 
necessitated the giving of an almost exclusively practical direction to the 
work of the Survey hitherto, except so far as volunteer work is con- 
cerned, this interesting series of rocks has passed without even a complete 
or systematic reconnoissance. 

This belt of rocks appeared to be sufficiently distinct in some of its 
obvious eharactevisdcafrom both tiie Huronian and Lauren tian, to justity 
its separation from both (partially) ; and the general ontlines given by Dr. 
Emmons have been preserved, as they were confirmed by my own obser- 
vations, made in a number of incidental cross-sections. And in the chap- 
ter of Outlines, besides some observations of my predecessors, its salient 
features are briefly sketched. But Frof. Jnlien, of Columbia College, is 
now at work upon the series, and it is hoped that his study of tliein 
from the point of view of iithology, will throw important ligiit on their 
geological relations hitherto set down conjectually. 

The Surface Geology of the state has been studied with much care and 
in considerable detail, but for want of funds for illustration, the discus- 
sion of the subject was restricted to the narrowest limits, as it would 
not be practicable to convoy an adequate impression of it without dia- 
grams. It is hoped that this difficulty may be removed in the publica- 
tion of the next volume. 

And, in general, this volume may be considered, in part, as a sort of 
resume' of the whole subject of the geology of the state, as far as worked 
ont, the labors of my predecessors being freely used and embodied with 
my own ; and this course seemed the more needful, as the former reports 
of the Survey are out of print, and, from the smallness of the editions 
printed, are little accessible. (And among those who have contributed to 
the general store of information on the subject of the mineralogy of the 
state, besides such as have been officially connected with the Survey at 
various times, there are several gentlemen whose names dei*orve special 
mention, particularly Gen. Cliogman, who has kindly contributed much 
valuable information on the discovery and localities of minerals, acknowl- 
edged in Dr. Genth's Appendix, — and Dr. C. L. Hunter, of Lincoln 
county, who has made some interesting discoveries of minerals in his 
region, and who also kindly placed his information at the service of the 
Survey). 
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USES OF THE SrBVET. 

The benefits of a geological survey have come to be recognized in all 
civilized communities. They are two-fold, positive and negative. In 
this state they are seen in the discovery and development of mineral 
wealth, — coal, iron, copper, &c., in preventing or diminishing wastofnl 
and ill-advised and ruinous enterprises. Several single mines, — ^of cop- 
per, of iron and of coal, whose development is due to the operations of 
the Survey have hroneht into the state an amount of capital many times 
greater than the whole cost of the work. More than a million dollars, 
for example, has been invested in fonr or five such mines within the last 
three or four years, and only a beginning has been made. And I maite 
no doubt that in the repression and prevention of mistaken adventures, 
the pecuniary value of the work has been still more important. And 
many who hve in the eastern section of the state will readily under- 
stand that the most important function of the Survey is found in the di- 
rection of agriculture : — the saving to the farmers of that section in one 
year in the matter of commercial fertilizers alone is counted by hundreds 
of thousands; without mentioning the direct benefits, from the analysis 
of marls, peats, &c., and the extension and direction of thoir use. And 
the educational value of the work is greater than can easily he stated ; 
and the influence on immigration and the general influx of business, 
capital, and the better class of population is far greater and wider and 
subtler than is commonly imagined. 

SUE VETS OF OTHER STATES. 

For the information of those who think the work expendve, tho fol- 
lowing facts are given by way of showing the comparative cost of 
similar work in some of the other States. 

The great surveys of New York, Massachusetts and Pennsylvania, 
with their magnificent folios of reports, are matters oi world-wide note. 
The latter state has just entered on a new survey with an annual appro- 
priation of 135,000, and has a corps of twenty geologists at work, under 
the directorship of Dr. J. P. Lesley, one of the ten geologists of the 
former survey. The state of Ohio expends about $20,000 per annum on 
her survey, and has eight or ten assistants, under Dr. J. S. Newberry as 
Chief. And in addition, the cost of publishing the first volume of the 
report was $83,000, and an appropriation of $60,000 was made to cover 
the expense of publishing the second volume. The cost of the entire 
work, in about four and a half years, was S256.000. 
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The state of Michigan appropriated $20,000 for the pnbHeation of a 
single report, embracing a few counties, — the iron and copper region 
bordering Lalie Superior. 

The California survey, under Prof. Whitney, was coiidvicted on a like 
liberal scale. The following ia a copy of the appropriating clause of the 
law for a portion cf the time : 

" The following suras of money are hereby appropriated out of any 
money in the State Treasury, not otherwise appropriated, for the prose- 
cution of a geological survey of the state, for the sixteenth and seven- 
teenth fiscal years: For salary of State Geologist, nine thonsand dollars, 
to be drawn monthly on the last day of each month ; for the salary of two 
Assistanta, $6,600, to be drawn in the same manner as the salary of the 
State Geologist; for publication of two vohimes of reports, six thousand dol- 
lars; for offlce-rent, and expenses of survey in mining district, and experi- 
ments on ores, and all incidental expenses of work, ten thousand dollars, 
to be drawn, one half each fiscal year." 

The State of Missouri appropriates $20,000 per annum for work, and 
$9,000 for piiblicalion of the report of one year's operations. 

Georgia has started with an appropriation of $13,000, and employs a 
corps of eight geologists, chemists, &e. 

Kontiicky expends about $20,000 per annum for the work of her survey. 

New Jersey, with a territory about one seventh of the size of North 
Carolina, and with railroad communication to nearly every county, (so 
that the whole State can be traversed in a few days,) expends $5,000 per 
annum, and $6,000 for printing a report, of a single volume. 

In North Carolina $5,000 covers all expenses, — salaries. Museum rent, 
field work, laboratory, &c., and publication, in large part. 



ASSISTANTS. 



Prof. T. A. Conrad and Prof. E. D. Cope, whose papers are given in 
the Appendix, have kindly given their help without remuneration. They 
have made two visits each to the State, in order to work up the material 
collected in the Museum, and have also spent some months in the field. 
Eev, 0. J. Curtis and Capt, W, Cain, of Hillsboro', rendered me im- 
portant aid in the topographical work, giving two seasons each. The last 
named gentleman has also given much assistance in the office work, as 
Civil Engineer, — in making maps and sections and reducing the barometri- 
cal and astronomical observations. Dr. F. A. Genth has worked up the 
Mineralogy, furnishing two valuable papers on the subject as above 
stated,. Qixe of them given in the Appendix. Mr. G, B. Hanna has done 
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most of the chemical work of the Survey, analyzing a great number of 
maris, eoils, mineralg, mineral waters, &(i. He labored more than a year 
in the laboratory of the 8nrvey, and has since given us the intervals of 
his work in the Government Assay Office. To his faithful and accurate 
labors this volnme owes mudi of whatever interest or valne it may have. 
Prof. E. H. Bogardus, of the New Jersey Survey, has also made a con- 
siderable number of !he soil and mari analyses, whieh appear in this re- 
port. Rev. C. D. Sniitii has prepared, nnder the anepices of the Snrvey, 
two papers on the geology of some of the western connties. They will 
be found io the Appendix. Mr. W. D. Cooke, Mr. George Jordan and 
Mrs. C, P. Spencer have given much valnable help in the office, in the 
making of maps and diagrams and compntati'ms, and in arranging, label- 
ling and cataloguing the cabinets. And in the meteorology I have had 
the volunteer assistance of more than a score of public spirited citizens, 
in all parts ot the State; Ihroiigh iheir intelligent and patriotic co-opera- 
tion I am enabled to present some interesting and valnable facts concern- 
ing the climatology of the State. The following persons have given theii 
aid in this direction : 

Mr. J. M. Woodhouse, Currituck county. 

Mr. R. N. Hines, Edenton. 

Dr. Richard Berry, Newbern. 

Dr. Charles Duffy, Jr., Newbern. 

Mr. James Rumley, Beaufort. 

Rev. Daniel Morrell, Wilmington. 

Rev. J. M. Sherwood, Fayetteville. 

Mr. J. M. Sherwood, Jr., Fayetteville. 

Mr. B. H. Austin, Tarboro'. 

Mr. T. A. Clark, Weldon. 

Mr. W. H. Murdock, Raleigh. 

Mr. P. A. Wiley, Raleigh. 

Dr. W. R. Hicks, Oxford. 

Mrs. C. P. Spencer, Chapel Hill. 

Mr. S. A, Howard, Greensboro. 

Mr. G. B. Hanna, Charlotte. 

Dr. T. A. Allison, StatesvilJe. 

Dr. John A. Allison, Stateeville. 

Dr. R. L. Beall, Lenoir. 

Mr. B. S. Gilmer, Mt. Airy. 

Dr. W. B. Council, Boone. 

Mr. J. 8. Hill, Boone. 

Mr. J. H. Greene, Bakersville. 
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Dr. J". T. E. Hardy, Asheville. 

Dr. J. G. Hardy, Asheville. 

Dr. E. J. Aston, Asheville. 

Mrs. D. D. Davies, Jackson Co. 

Mrs. Albert Siler, Maeon Co. 

Prof. Wm. Beal, Murphy. 

Mr. J. N. Smith, Scotland Neck. 

Dr. Cliarles Jas. O'Hagan, Greenville. 
Several of these have recently conimeticed their observations, some of 
them in place of others whc have discontinued, and some in new local- 
ities. The results of their hibors will come into the next volume. 

And in addition, I take occasion here to acknowledge the hospitality, 
the courtesy, the intelligent interest, and the invaluable assistance in 
various ways, rendered by a large number of public-spirited citizens in 
every part of the state, while prosecnting the work in their vicinity. 

And in fine, as to the short-comings of this report, (and I am but too 
conscious that they are many and not small), I will simply aay that the 
work of the Survey, in all its stages, to and througli the tedious and 
wearisome process of publication of this volume, has been prosecuted 
under untoward conditions, discouragements, disheartening obstructions 
and depreciations which have far more than countervailed the interest 
and pleasure of the work itself, (great as these are), and have rendered it 
a burden almost beyond endurance, so that it would have been thrown 
oif long ago, bat that I was under the necessity of giving to the public 
the results of labor already performed, and even of completing certain 
departments of the work partly executed. Another vohimo shall contain 
the remainder of the results of the field notes already in hand and of 
such additional work as is absolutely necessary to complete those parts of 
the survey which are too far advanced to be given up without serious loss, 
and then I have neither patriotism nor devotion to science enough to 
continue alabor, sufficiently onerous in itself, which, in addition, must be 
conducted under conditions which seem so incurably malign. 
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IHTRODUCTION. 
OH^PTBR I. 



Situation. — The State of North Carolina is situated on the Atlantic 
slope of tiie Appalachian mountains, in the middlo'latittido of the United 
States, half way between Lake Erie, (the boundary of Canada,) and the 
Gulf of Mexico, being included (nearly) between the parallels 84° 
and 36^° north latitude, and between the meridians 75^° and 84^° 
west longitude, and extending from the sea coast to the crest of the 
Smoky mountains, which is the highest portion of the Appalachian 
range. 

Area, dtc. — The extreme length of tlie State from east to west is 4S5 
miles, and the greatest breadth 188 miles, and its area 50,700 sqnare miles ; 
which is a little more than that of New York, almost exactly that of 
England, and just one fortietii of that of all the (37) States, (nearly the 
average size, therefore), and one seventieth of the area of the United 
States and Territories, and one-thousandth part of the land surface of the 
globe. 

Sub-Dimisioiis. — -The State is divided into 93 counties, the average area 
of a county being between 500 and 600 sqnare miles, or about 23 miles 
square. 

Boundaries. — The State is usually described as bounded on the north 
by the parallel of 36° 30' which divides it from Virginia; on 
the south by a line running north-west from Goat Island, on the coast, 
(latitude 33° 56'), to the parallel of 35° and then along that par- 
allel to Tennessee; and on the west by the Smoky mountains. These 
are the limits claimed by the State itself in the Kevised Statutes. In fact, 
the matter is not nearly so simple. It ia highly probable that the only 
portion of the State bonndary which is known, or ascertainable witii any 
thing like accuracy, is the eastern or oceanic, and a small part of the 
western. A few thousand miles of territory, more or less, seeuis to have 
been a matter of so small moment to the forefathers of the Common- 
wealth for the last hundred years, that no care has been taken to secure 
the location of lines even approximately accordant with the boundaries 
claimed ; or indeed the looation, in any proper sense, of any boundaries 
at all, where nature has not taken the trouble to fix them for us beyond 
a peradventure. 

14 
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i GEOLOGY OF HOBTH CABOLINA. 

The tirst and only serious attempt to astortani the iiortlicrn boundary 
was that made in 1728, by Uol. Win. Byrd and others, commieaionera on 
the part of the two colonies, acting nnder royal authority. From the 
account giveo by Byrd of this undertaking, it appears that they started 
from a point on the coast whose position they determined by observation 
to be in 36° 31'., north latitude, and ran dne west, (correcting for 
the variation of the eompass), to Nottoway river, where they made an 
offset of a half mile, to the mouth of that stream, again running west. 
The line was rnn and marked 242 miles from the coast, to a point in 
Stokes county, on the upper waters of the Dan river, (on Peter's creek), 
the Nortli Carolina Commissioners accompanying the party oniy about 
two-thirds of the distance. Beyond this point, the line was carried some 
90 miles by another joint commission of the two colonies in I7iU ; this 
survey terminating at Steep Bock creek, on the east of Stone mountain, 
and near the present north-west corner of the State, estimated to be 32& 
miles from the coast. In 177& the line was faken up again at a point on 
Steep Kock creek, determined by observation to be on tlie parallel of 
36° 30'., (the marks of the previous survey having disappeared en- 
tirely,) and carried west to, and beyond Bristol, Tennessee. This last is 
known aa the Walker line, from one of the commissioners of Virginia. 

These lines were run and the latitude observations taken with very 
imperfect instruments, and the variation of the compass was little under- 
stood ; so that it was not possible to trace a parallel of latitude. The line 
besides was only marked on the trees and soon disappeared, and as the 
settlements were very scattered, the location soon becanie matter of vague 
tradition and presently of contention and litigation, so that in 1858, at 
the instance of Virginia, commissionerB were appointed to redocate the 
line from the end of the Byrd survey, westward; but for some reason 
they did not act. In 1S70, commisdioners were again appointed by Vir- 
ginia, and similar action asked on the part of this State ; and the proposi- 
tion was renewed in 1871, but ineffectually, aa before. In all these 
numerous attempts to establish the lino of division between the two Col- 
onies and States, the intention and the specific instructions have been to 
ascertain and mark, as the boundary of the two States, the parallel of 
36° 30'. The maps published towards the end of last century by 
Jefferson and others give that parallel as the line ; and the Bill of Eights 
of North Carolina claims that " all the territory lying between the line 
above described, {the line between North and South Carolina), and the 
southern line of the State of Virginia, which begins on the sea shore in 
36° 30' north latitude, and from thence runs west, agreeably to 
the charter of King Charles, are the right and property of this State." 
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But it appears from the opomtioiis of this United States Coast Survey, at 
both ends of the line, tlsat the point of beginning on Cun-ituek Inlet, in- 
stead being, as so constantly assumed, in latitude 36° 30' or as deter- 
mined by the surveyors iu 1728, 36° 31' is 36° 33' 15" and the western 
end, (of " the Walker line" of 1T79, at Bristol, Tenn.), 36° 34' 25.5". 
It is stated in Byrd'a Journal that the variation of the compass was ascer- 
tained to be alittle less than 3° W. (The magnetic chart of the United 
States Coast Survey -would make it E.) And no aceotmt is given of any 
subsequent correction ; and if none was made, at the end of the line sur- 
veyed by him, the course would have buen in error by nearly 3°, as the 
amount of the variation in this State (iliangea a little more than 1° for 
every hundred miles of easting or westing. So that the northern boun- 
dary of the State as run, is not only not the parallel of 36° 30' but is far 
from coincident with any parallel of latitude, and must be a suceeasion 
of curves, with their concavities northward, and connected at their ends 
by north and south offsets. 

The southern boundar3', between this State and South Carolina 
and Georgia, was first established by a joint colonial commission in 
1735 to 1746. The commissioners run a liiie from Goat Island on the 
coast, (in latitude 33° 56', as supposed), N. "W. to the parallel of 35° 
according to their observations, and then due west to within a few miles 
of the Catawba river, and here, at the old Salisbury and Charleston road, 
turned north along that road to the southeast corner of the Catawba Indian 
Lands. This line, re-surveyed in 1764, was afterwards (in 1772,) continued 
along the eastern and northern boundaries of the Catawba lands to the point 
where the latter intersects the Catawba river, thence along and up that 
i-ivof to the mouth of the South Fork of the Catawba, and thence due 
west, as supposed, to a point near the Bine Ridge. This part of the line 
was re-Eurveyed and confirmed by commissioners underacts of Assembly 
of 1803, 4, 6, 13, 14 and 15, and continued west to and along the Saluda 
mountains and the Blue Ridge to the intersection of the " Cherokee 
boundary" of 1797, and thence in a direct line to the Chatooga river at 
its intersection with the parallel of 35°. From this point the line was 
run west to the Tennessee line, between this State and Georgia, in 1S07, 
and confirmed and established by act of 1819. 

The boundary between this State and Tennee.see was run, according to 
the courses designated in the act of 1789, entitled "An act for the purpose 
of ceding to the United States certain western lands therein described," 
(the State of Tennessee), that is, along the crest of the Smoky mountains, 
from the Virginia line to the Cataluche river (in Haywood county), in 
1799, under act of 1796. It was continued from this point to the 
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Georgia line in 1821. The commissioners who eoiiipletod this line at 
the date last mentioned, instead of following their instructions, di- 
verged from the crest of the Smoky (Unaka) moimtains at the inter- 
section of the Hiwassee turnpike, and run due South to the Georgia 
line, thereby losing for the State the valuable mining region since known 
as Duektown. 

And as to the Southern boundary, the pointof beginning on Goat Island 
is in latitude 33° 51' 37" as shown by the Coast Survey, and 
instead of running from Goat Island Northwest to latitude of 35° and 
thence along thatparallel, it appears from the South Carolina geographical 
State survey of 1831-'25, that the course from the starting point is north 
47° 30' west., and instead of pursuing the parallel of 35, it", turns 
west about 10 miles south of that line, and then on approaching the Ca- 
tawba river, turns northward pursuing a zig-zag line to the forks of the Ca- 
tawba river, which is about 12 miles north of that parallel ; and from this 
point to the mountains, the bonndary line (of 1772) rnns, not west, but 
N. 88° W., bringing its western end about 17 miles too far north, an 
reaching the (supposed) parallel of 35° at a distance of about 130 
miles west of the Catawba river. The loss of territory to the State re- 
sulting from these singular deviations is probably between 500 and 1000 
square miles. These lines having been marked only on the trees, (ex- 
cept at a few corners, or road crossings, where stones were set up), have 
been obliterated by time and are for the most part unascertainable, and 
often give rise to interminable litigation. The time seems to have come 
when the boundaries of the State should be ascertained with scientific 
exactness, and marked by some permanent indications. 

Population Statistics. — The census reports of the United States show 
the population to have been, in 1870, 1,071,361. Of this number 678,- 
670 are white, and 393,891 colored. The rate of increase of the popula- 
tion deduced from the data of former census reports, would give about 
50,000 more than the above aggregate; this number may, therefore, bo 
taken as the approximate loss of population :attributable to the late 
war. The foreign population numbered, in 1870, only 3,029 ; about one- 
third of the number being from Germany, one-third from Great Britain 
and Ireland, and the remainder from the following counrties, the number 
contributed by each, varying from more to less in tlie order in which 
they are given, viz: British America, Switzerland, France, Sweden, 
West Indies, Italy, Holland, Austria, Portugal, Kussia, Spain, Denmark, 
Poland, Belgium, Norway, Bohemia, China, Mexico and Hungary. The 
number of persons to a square mile is, in round numbers, 31. The cor- 
responding number for Massachusetts, the most populous State, is 187 j 
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the average for all the States is 19, and for the United States and Terri- 
tories 11. Tiie ratio for England was, in 1851, 332, and is now proba- 
bly about 450 ; that for the entire globe about 23. The number of fami- 
lies in North Carolina is 205,970 ; which gives 5.20 persons to a family. 
The number of dwelHngs is 202,604 ; persons to a dwelhng, 5.29. The 
corresponding figures for New York are 898,722-4.88, and 688,559-6.37. 
IndiistHes. — More than three-fourths of the population of the State 
are engaged in agriculture; one-seventh in professional and personal ser- 
vices; one-eighteenth in manufacturing, mining and mechanical opera- 
tions, and one thirty-fifth in trade and transportation ; or, to give the 
numbers more exactly, 



;aged in all classes of occupations, 
" in agriculture, 
" in professions, &c., 
" in manufactures, &c., 
" in trade, &c., 



351,299 
269,238 
51,290 
20,592 
10,179 



Agriculture. — The total number of acres in the State is 32,450,560. 
Of these 19,835,410 are included in farms; 5,258,742 acres being under 
cultivation, and 14,576,668 unimproved. 

The totol number of farms is 93,565 ; the average size, 212 acres. 



Til 



number of tarms under 3 acres, 
" " between 



n 3 and 


10 acr 


10 and 


20 " 


20 and 


60 " 


50 and 


100 " 


100 and 


500 " 


SOO and 1000 « 


1000 


" 



293 
6,744 
14,257 
35,280 
22,167 
13,819 
889 
116 



It will be observed that nearly nine-tenths of them contain less than 
100 acres. 

The principal agricultural products are, in the order of their money 
value, ns follows, viz : 



Indian corn, 
Cotton, 
Wheat, 
Oats, 



18,454,215 bushels. 
144,935 bales. 
2,859,879 bushels. 
3,220,105 " 
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Tobacco, 11,150,087 pounds. 

Rice, 3,059,280 " 

Potatoes (Sweet), 3,071,840 bushels. 

Potatoes (Irish), 3,738,803 " 

Peas, &c., 533,799 " 

Naval Stores, (value) 2,338,309 dollars. 

Orchard products, '■ 394,749 " 

Forest products, " 1,089,115 " 

Mining products, " 688,303 " 

Fisheries products, " 265,839 " 

To these add rye, barley, buckwheat, hay, wool, sorghum, msiple sugar, 
honey, wine, cheese, butter, &c. 

The total annual value of farm products is $57,849,940. It is apparent 
that the leading crops are the cereals ; next to these in value, are the 
marfeet crops, cotton and tobacco. 

The production oi all these crope, except cotton, has largely diminish- 
ed since the war, that of Indian corn having fallen off nearly 12,000,000 
bushels, wheat 2,000,000, tobacco more than 20,000,000 pounds, and rice 
more than 5,500,000. The production of the sweet potato has also been 
reduced to one half, and that of peas and beans to one-fourth of the 
quantities given for 1860. 

Manufactures. — Agriculture being the leading occupation, as above 
stated, manufactures have always occupied a secondary and subordinate 
place. But the facilities for many branches of manufacture are unsur- 
passed. Among the advantages may be mentioned first, an unhmited 
water power ; second, an abundance and wide distribution of fuel ; third, 
a wide range and great abundance of raw materials at hand, as cotton, 
tobacco, lumber of atl sorts, iron and other ores, and a great variety of 
farm products ; fourtia, abundance and cheapness of labor ; lifth, facili- 
ties for producing everything required by a manufacturing population ; 
and sixth, 'a favoring climate — no obstructive ice. And as a matter of 
fact, those few capitalists who have embarked in enterprises of this sort 
find them very profitable ; aa for example, the cotton manufacturer, whose 
profits often exceed 20 per cent. 

The following list of ipannfactures will show that already some atten- 
tion has been diverted from the production of cotton and tobacco to the 
more profitable business of converting these and other agricultural pro- 
ducts into more valuable forms : 
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Materials. iVo. of Factories. Annual Prodiicts. 

Cotton, 36 $1,345,053 

Tobacco, 110 718,765 

Turpentine, 147 2,338,309 

Lumber, 583 2,107,314 

Iron, Wool, Paper, Wood, Leather, &u., 13,315,636 



$19,559,363 



It will be observed, bj tiomparing the products of the different States, 
that in one article, inrpcntine, (Naval Stores,) this State produces two- 
thirds of the total made in the United States. 

An examination of the ceiiena tables will show the notable fact that 
almost every crop produced in the United States is found in one region 
or another of this State, so that the widest diversification of industries is 
practicable. Corn, cotton and tobacco, however, still occnpj too mneh 
atteution; fruits, grasses, stock and grapes (especially), far too little. 
Frnite thrive remarkably in al! parts of the State, the apple especially in 
the West, attaining there a degree of perfection not surpassed on the 
continent. The best grasses (and clover) grow abundantly and almost 
spontaneously in the monntains, and with moderate culture in ail parts of 
the State' The vine flourishes in every section, and several of the best 
known American grapes originated here, as the Catawba, Isabella, Lin- 
colu and Scuppernoiig, 

Commerce. — The number of persons engaged in trade cf all kinds, as 
seen from the tables of ocdupatinus above, is remarkably small. There 
are' consequently no large cities or controlling centres of trade, the ex- 
terior commerce being carried on directly from nearly all sections of the 
State with Norfolk, Baltimore and New York. The principal seaport, as 
well as the largest city, is Wilmington, near the month of the Cape Fear 
river. Its population is nearly 20,000, and the amonnt of its exports 
which are rapidly increasing, is now about $12,000,000 in value, chiefly 
in naval stores, Inmber and cotton. Kewbern, near the month <if Neuse 
river, is the next in rank for size and commercial importance ; population 
about 10,000. The non-uonimercial character and habits ot the people 
are snfSeiently illustrated by the fact that the best harbor on the coast, at 
Beaufort, is scarcely used at all. 
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CI-IA.FTER II. 

PHYSICAL GEOGEAPIIY. 

TOPOGEArmOAL. 

General Topographical features, — The topography of North Carolina 
is anything but monotoneiis. In fact, there is tlie greatest variety of to- 
pographical features to be finind anywhere within an equal area. 

Its land surface ia diversified by mountains, plateaus, vaUeys, plains, 
bottoms, swamps, savannahs, islands and sand dunei. Its water surface 
is made up of springs, natural ivells, ponds, lakes, creeks, rivers, hays 
and sounds. 

Mountains. — Tlie great continental system of the Appalachian moun- 
tains, whicli forms the barrier of the Atlantic ocoan near the eastern 
mai-giu of tlic continent and extends a thoneand miles, almost from the 
mouth of the St, Lawrence to the G-ulf of Mexico, readies its greatest 
elevations and develops its gratidoat features in this State. The system 
is ropresented here by two great parallel chains, — the Smoky Mountains 
and the Blue Ridge, with a network of heavy cross chains connecting 
them, and numerous spurs thrown off to the east and south, some of 
them as high as the parent chain, and some more than fifty miles 
long. There are also several other diseonneetcd minor chains to the 
eastward, having the same general trend as the Appalachians and the sea- 
coast. These different systems will be best studied in connection with 
the special features of the several sections of the State to which they 
belong. 

Plateaus. — Between the maiu chains of the Appalachians and their spurs 
and cross chains, are many comparatively level benches, or areas of table- 
land, or plateaus, some of them hundreds of square miles in extent, and 
2,000 to 4,000 feet hi^h. These all belong to the western division of the 
State, and will be described in that connection. 

YaUeys. — Tho cross chains and mountain spurs above mentioned are 
separated by deep valleys, which liave been channelled out by the rivers 
which flow through l!iem. And the great rivers which drain the middle 
and eastern sections of the State, have likewise carved out for themselves 
wide valleys, many of which embrace frequent and large tracts of nearly 
level territory, and extensive stretches of 

5oito«5.— These level tra'its are found along the margins of the 
streams of all sizes in all sections of the State, and constitute a very 
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notable feature of its landscape, and also a very important element of its 
agricultural wealtli. 

Swamps. — These are mostly confined to the counties near the Atlantic 
border. They are so extensive and constitute so peculiar a characteristic 
of that region as to demand special study when we come to the descrip- 
tion of that portion of our terntory. In this section also are found 

Savannahs. — These are simply small prairies. They will he described 
in connection with the special topography of the region. 

JUvers—whh their network of tributary creeks and spring, " which 
run among the hills," abound every where, while natural wells, ■pondis, 
lakes, bays and sounds are limited to the coast region,, 

JVaiural Divisions. — In a general view the State may be described as 
consisting of two parts ; one, a rugged, mountainous plateau, of 2,000 to 
4,000 feet elevation lying between two heavy chains of the Appalaehianrj 
the Smoky Mountains and the Blue Ridge ; the second, a long slope ex- 
tending from the oastorn edgo of this plateau to the Atlantic. But as 
this slope subdivides itself naturally into two parts, it is perhaps better to 
describe the whole as consisting of three co-ordinate divisions, viz : the 
plateau above mentioned, the middle region, or hill country, and the 
champaign or coast region ; or, by their relative geographical position, 
western, middle and eastern. 

The Eastbkn Division extends from the coast about 100 miles to the 
lower falls of the rivers, and constitutes nearly two-fifths of the area of 
the State, This region is for the most part nearly level, or very gently 
undulating, except along the river courses, on tlie upper reaches of which 
rise bluffs and small hills. Its slope seaward is between 1 and 2 feet to 
the mile, and it is occupied geologically by the (sensibly) horizontal strata 
of the Post Tertiary and Tertiary formations, which consist of uncom- 
paeted sands, ciays, maris and gravels in various commixture, and is di- 
\'ided by the southeasterly course of four or five large rivers into as many 
parallel zones or broad flattisli swells, which shed their drainage waters 
northeast and southeast, by a system of small tributaries, into the larger 
streams. As may be seen by reference to a map, the water-shed, or crest 
of these zones lies much nearer to their northeastern margin, dividing 
thera into two very unequal slopes, or drainage areas. 

In the beginning of my explorations in this region the question was 
often asked, by the more observing and intelligent citizens, why the 
blufl's and high banks are always found on the suuth side of the rivers, 
and the swamps and low flats on the north. I did not know, and indeed 
doubted the fact. But my attention being called to it, the observation 
was soon ascertained to be valid to a very remarkable extent. Another 
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question was also frequently asked which presented a diiJicalty not ob- 
viously connected with the former, viz: why the niari beds, (Miocene 
shell beds), ai'e found only on the south side of these large rivers. This 
observation was also very soon verified as to its general application. Pnr- 
SHing the snbjeet, it was soon noticed that, sb a consequence of this topo- 
graphical structure, the great roads as well as the towns and residences 
on these streams are located very generally on the same side, as may be 
seen by a glance at the map of the State, Another curious point may 
also be noted here, each of these rivers, between the point where it enters 
the champaign and its mpnth, makes a gradual sweep towards the south, 
(some of them more than one); so that they consist of one or more 
curves, whose convexity is turned southward, presenting the appearance 
on the map of a succession of catenaries. A cross section of these inter- 
fluvial zones will present ahont the following appearance : 



Ideal section across the Roanoke, Tar, Neuse and Cape Fear Bivors; 
d, Cretaceous; c, Eocene ; b, Miocene ; a. Quaternary. 

In seeking an explanation of this peculiar topography, the theory of a 
gradual subsidence towards the south was first considered. The objec- 
tions to it, however, were obvious and insuperable. Finding the same 
observation to hold for the corresponding region of South Carolina, I 
consulted the Geological Report of Prof. Tuomcy. He had noted the 
facts and their persistence through more than one State, but had rested 
in the theory of an rineqnal subsidence. The sufficient objection to this 
explanation is that there is no evidence of such a subsidence, but much 
evidence that it could not have taken place without producing a very ob- 
servable difference in the present horizon of the formations afibcted. 
And furthermore, the phenomenon is not confined to the superficial strata 
of the Quaternary or Tertiary formations. If the covering of these were 
removed, a section of the Cretaceous would present the same appearance. 
The cause, therefore, whatever it be, has acted over a very largo territory, 
through a very long period. That cause is doubtless the rotation of the 
earth, co-acting with the force ot the river currents. Without stopping 
to refer to familiar instances of the sensible operation of this cosmical 
force in modifying the motions of projectiles, it is sufficient to refer to 
the well-known law of motions, developed by Prof. W. Ferrel in the 
Mathematical Monthly, vol. i. p. 307, according to which, "In whatever 
direction a body moves on the surface of the earth, there is a force arising 
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from the eiirth's rotation, which deflects it to the right, in the r.ortherD 
hemisphere, but to the left, in the eouthern." 

To the obvions objection that the deflective force of the river eurrciit 
is too inconsiderable to produce such efiecte, the equally obvious answer 
is, tliat though the force bo small, it has been active for a very long 
period; and moreover, it may be added, that, since these river valleys 
were doubtless scooped out mainly, (as is apparent even from the above 
section), during the Drift, or Ice Period, when the volume and 
velocity of their currents were immeasurably greater than now, 
the deflective force of these currents was far from influitesimal in amount, 
or inseniible in aggregate efl'ect. These river valleys were excavated 
while the region was elevated more than one, (probably several) hundred 
feet above its present level, and afterwards silted up during the later ages 
of the Ice Period, when it was sunk to a depth of more than 400 feet 
lower than now, and then re-exeavated as the continent rose the second 
time from the sea. At the close of the Tertiary, when the coast was ele- 
vated so as to bring this territory above ihe waters of the Atlantic, the 
surface was doubtless left comparatively level with a gentle slope seaward ; 
and the rivers, in seeking their channels by the hiies of quickest descent, 
may be supposed to have divided it into belts whose drainage surfaces, 
north and south, were about equal. But as their course was over the sur-. 
face of uncompacted sands, clays, &c., these currents, by the incessant 
impact of their waters upon the right bank, would gradually, but more 
and more slowly, eat their way south-ward. Whenever an obstacle was 
encountered in this southward movement, in the form of resisting clays, 
compacted earths or projecting rocks, the course of the rivei' above v,"ould 
be thrown into a curve with its convexity to the south. 

It is obvious that, under similar conditions, these phenomena must be 
observable elsewhere, that is, in regions where wide level tracts of uncon- 
solidated earths have been traversed for long periods by strong river cur- 
rents, especially by the floods of Glacial and sub-Glacial times. And eveu 
in regions occupied by the older rocks, the effects of this force of the 
earth's rotation may manifest itself, for example, in latitudes where the 
decomposition of the rocks more than keeps pace with the abrasive and 
transporting power of the meteoric waters. The middle region of North 
Carolina furnishes an illnstration. Observant farmers who have been 
long accustomed to haul their prodnee to South Carolina, across the course 
of the principal streams, have asked me why they had all the worst hills 
to ascend going to market, and only moderate acclivities returning. In 
this region the rocks are concealed by a thick covering of earth, 30 to 50 
feet and more, (resulting from their decompoaition in situ) ; so that the 
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ooiiditions being somewhat similar to those existing near tlie coast, tl^e 
topography may be supposed to have been affected to some extent by the 
rotatioti . 

The State of Nebraska presents conditions quite similar to those of 
eastern North Carolina, its surface being a very gentle slope of probably 
not more than a few feet to the mile, and its superficial geology being qnite 
similar also, the whole area being occupied by the loess, or Quaternary 
sands, such as one sees on the upper Missouri every where. And in a 
recent description of the State in the New York Tribune, the fact is 
mentioned that the tributaries of Us streams are all on ike north side. 
And the same conditions are said to obtain in the plains of Siberia. 

Springs, Natural Wells and Ponds. — The rocks of this State, so far 
as their Btrueture and stratigraphy afiect the drainage and subterraneous 
circulation of meteroric waters may, for the most part, be briefly de- 
scribed as stratified or foliated slates, schists and gneisses, which are in- 
cliued to the horizon generally at high angles, so that the rain waters 
readily penetrate to great depths and issue at the base of the hilU and 
mountains in numerous and perennial springs. 

A different state of things, however, obtains in the eastern section, 
where the strata belong, as just described, to the newer system of un- 
compacted and nearly horizontal strata. These accumulations, being gen- 
erally permeable to water, may give rise to springs wherever they hap- 
pen to be intersected by valleys or ravines. In the sooth-eastern section 
of the State, however, in the region between the lower waters of the 
Neuse and Cape Fear, these superficial and permeable rocks are under- 
laid by a harder stratum of limestone, which is sometimes a compact 
shell rock, as about Newborn and along Trent river ; sometimes a coarse, 
friable chalk, as on North-East river, in Duplin, and upper Trent, in 
Jones, &e. ; and again a hard semi-crystalline limestone, ae about Eieh- 
lands, in Onslow ; at Rocky Point, Now Hanover ; and a few miles above 
Wilmington, ou tlie North-East river. It is this stratum which controls 
the subterraneous circulation of the region, being penetrated only at a 
few points %vhero its substance has been dissolved and carried away by 
the percolation of carbonated waters, so that the overlying clays or sands 
have fallen through, giving rise to the phenomena of natural wells, as 
the noted one near Jlagnolia, in Duplin, and to the Crane Ponds in 
Onslow, which are only larger natural wells, and also to frecjuent sound- 
ing subterranean cavities, as in Jones county, into which sometimes cattle 
disappear by breaking through the thin coverirg of superficial earth or 
sand. This peculiar structure also gives rise to bold springs like those in 
Onslow called the "Alum Springs," which issue from beneath the limestone 
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crust with a force and volnme sufficient to turn an ordinary mill wheel. 
The last named springs eonstitoto the outlet for the system of email lakes 
above mentioned, (" Crane Ponds)," whose surface is unaffected by 
drouth or flood. 

Lakes. — The only bodies of fresh water in tho State which attain to 
the dignity of lakes are in the eastern section. They are 15 in number. 
The largest is Mattamuskeet, in Hyde county, which has an area of nearly 
100 square miles. Its form is elliptical, and its dimensions 15 miles by 
5 to 7. This and three others, Phelps Lake, Alligator L. and Pungo L., 
are situated in tlie great swamp between Albemarle and Pamplico 
sounds. Phelps Lake has about one-third of the area of Mattamnskeet, 
and the others are of much smaller dimensions. In the "White Oak 
swamp of Jones and Carteret counties is a group of small oval lakes only 
a few miles apart and connected by canals partly natural and partly arti- 
ficial. The largest of these. North West Lake, has an area of 10 to 12 
miles. In the Green Swamp of Brunswick county, occurs another lake of 
the same form and character, 8 miles long by 5 wide. These lakes are all 
situated in the highest fart of the swamps in which they are found, and 
have sandy bottoms, for the most part, and a depth of 4 or 5, to 8 or 10 
feet, and occasionally more. There are five other small lakes in Bladen 
county, about half way between Wilmington and Fayetteville, between 
Oape Fear river and South river. Their average area is probably not 
more than 2 square miles. The aggregate lake surface of the State is 
more than 200 square miles. 

Sounds and Bays. — Along the entire sea front of North Carolina, 
nearly 300 miles in length, there is a chain of sounds, for the most part 
very narrow and shallow, separated from the sea by a succession of long 
Hneer islands called the hanhs, which are disconnected only by occasional 
narrow inlets. 

The largest of these are Pamplico Sound and Albemarle Sound; thy 
former about 75 miles long and 15 to 25 miles wide, having a eurviture 
nearly parallel to the coast, and the latter having an east and west di- 
rection, a length of 50 miles, and a breadth of 5 to 15 miles. From the 
eastern end of the Albemarle the long, narrow arm, called Currituck 
Sound, extends north about 40 miles, to and across the Virginia border. 
Its breadth varies from 3 to 5 or 7 miles, but is interrupted by frequent 
islands and shoals. Albemarle and Pamplico are connected by Croatan 
Sound, about i miles wide and 10 miles long, and also by a narrower 
channel lying nearer tho coast (ifoanoke Sound), separated from the for- 
mer by Eoanoke Island. The continuity of the line of sounds is kept 
up to the southward of Pamplico byEogue Sound, Stump Sound, &c,, 
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which %'ary in breadth from hss than half a mile to i and 5 miles, to 
within a few miles of the month of the Cape Fear River, where occurs, 
in a narrow isthmus of sand, the only interruption of this inland water- 
way. Below tlie wide bay-like mouth of the last named river the chain 
ia continued to and beyond the southern border of the State. The 
depth of the narrower Bounds ia freqnently very small, only sufficient to 
tloat the smallest vessels at low tide, but that of the larger varies from a 
few feet lo three and a half fathoms. From the larger eonnds project 
many bay-like arms, commonly called rivers, becaiiao they serve as the 
months of streams; but they are true bays, having a breadth of 2 or 3 
to 5 or 6 miles, and a depth about as great ss the sounds to which they 
belong. The greatest of these bays is the widened expanse of Tar river, 
(Pamplicci river), aud of the Nense below Newborn, both of which are •> 
and 6 miles and upwards in breadth. But Bay river, Alligator, Pungo, 
Chowan, and all the larger rivers entering Albemarle from the north are 
of the Dame description. 

The entire surface covered by these sounds and bays 13 not less than 
3.300 square miles. 

The sounds, bays and rivers are connected with the ocean by numerous 
inlets, and with one another and with Norfolk harbor, partly by natural 
and partly by artificial water ways, (Dismal Swamp Canal and Albemarle 
and Chesapeake canal and others), constituting, with the navigable 
stretches of rivers that penetrate inland about 100 miles, a connected net- 
work of more than 1,100 miles of water way, for steam and sail vessels, 
furnishing the best facilities for carrying the produce of nearly half 
the territory of the State, either to Norfolk, or directly into the great At- 
lantic highway of the world's commerce. And by two or three addi- 
tional canals of a few miles length much might be added to the value of 
the above aggregate of navigable water ways, which is already greater 
than that of New York, with her grand system of expensive canals ; and 
greater than that of any other State, except perhaps, Louisiana, 

/slands.~-Tha largest and most noted island in the State is the his- 
torical locality called Soanohs Island, situated in the straits which con- 
nect Albemar)e and Pamlico Sounds. Its area ia about 25 square miles. 
Cedar Island in the southern end of Pamlico is about as large, and there 
are numerous other small islands enclosed within the general boundaries 
of many of the sounds. Smithes Island, in the mouth of Cape Fear, 
is a wide, Hattiah, triangular area of about 15 square miles, Currituck 
Island has lost its insular cliaracter by the disappearance of Currituck 
Inlet, and now forma part of a very narrow peninsula about 75 miles 
long, with its isthmus near Norfolk, Ya. Goat Island is the most 
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soiitlierii point of tlio State, tlio N. "W. & S. E. boundary litie between 
thU State and Sauth Oiirolina terminating on it at a point marked by a 
" Cedar Post," whose position is in latitude 33° 61' 31", as elsewhere 
stated. 

The chain of long linear sand islands called The Banks, v/hinh ii-'ings the 
entire coast, constitutes a very remarkable feature of the region. Though 
composed of drifting sands, they form an impregnable barrier to the waves 
of the Atlantic. They ure in fact SandDu7ieso( varions elevations, from 
a few feet above tide level, (in many eases brokenoverby storm tides), to 25 
or 30 feet, and sometimes more, as in the Kiildevil Hills along Onrrituek 
Sound. The breadth of theso islands varies from a few rods to move than 2 
miles. Thelargestof them and the widest, is known as Ilatteras Island, the 
easternmost point ofwJiich is the well known Oape Hatteras. These 
islands are composed partly of flat marshes, and partly of swells and 
ridges of beaoh sand, whieli tlio wind has heaped in ridges, often far be- 
yonnd the reach of the highest waves. 

As the sand and comminuted shells are rolled back in waves from the 
beach by the winds, they are. in part, caught and fixed by straggling 
tufts of a coarse grass whiuli ha-* the power of continuous growth up- 
wards with the rise of the knobs and ridges of sand, and in part, are car- 
ried over into the flats and marshes and the shallow sounds beyond which 
are thus gradually silting up. The banks are generally covered with low 
scrubby thickets of cedar, live oak, pine, yaiipon, myrtle and a number 
of smaller shrubby growths.* 

Swamps, Pooosins and Savannahs. — There is a largo aggregate of ter- 
ritory (between 3,000 and 4,000 square miles), mostly in the counties bor- 
dering on theseaandthesounds known as Swamp Lands. They are locally 
designated " dismals " or " pocosins," of which the great Dismal Swamp 
on the borders of Worth Carolina and "Virginia is a good type. Tliey 
differ essentially in their characteristic features from an ordinary swamp. 
They are not alluvial tracts or subject to overflow. On the contrary they 
occur on the divides or watersheds between the rivers and sounds, and 



•Theee Islands are inhabited by a hardy race of people, called Sinkers, who subs (at by fish- 
ing and wballng, occasioDally by wreekinE;, and by raising' for market a small, wiry, tiragh- 
Bhiawed,eplay-hoofed variety ot horse, called the ftanfc pony, or marsh pony, -which aubelsta on 
the coarae salt grosses of the wide marshes which raai-gin the aonnd. These animals receive 
no care, save at the annual " penning" frolic, when the banks and marahes are " driven," as 
in a deer bunt, and the horses collected in hundreds in order to be claimed and branded, or 

Whaiifig la carried on chiefly along the Shactleford Banks, between Cape Lookout and Port 
Macon. The vrhalea are taken in April and May, eome times 5 or 6 intlie course of one or two 
weeks. They are the common right whales, 40 to BO feet long ; and a tingle animal frequently 
yields. In oil and bone, $1300 to $1500. On one occasion, two sperm whales were taken, one of 
which measured 63 feet in length. 
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are frequently elevated many feet above the adjacent streams, of which 
they are the eoarces. Some of them are in large part mere peat swamps 
or boga ; being charaetevised by the occurrence of an accumulation of de- 
cayed and decaying vegetation, from 1 or 3 to 10 feet deep and upwards, 
which, with tlie growing plants act as a sponge, arresting or retarding 
the escape of the rain water, whether by evaporation or efflux. The 
prominent ingredients are peat and fine sand in various proportions, and 
when of any agricultural value at all, there are also email proportions of 
clay, iron, lime and allialies. The vegetation varies with the character of 
the soil, and serves therefore, as an index of its fertility. The prevalent 
growth of the beet swamp soils is black gum, poplar, cypress, ash and 
maple. As the soil becomes more peaty, the proportion of cypress in- 
creases. Where juniper abounds, peat is in escess and the soil of little 
valne or none. On the best lands there ia often besides, a ranlc growth 
of canes ; bnt such a growth is also often found on soils too peaty to be 
of any valne. Much of the poorest and most worthless tracts of swamp, 
which are covered with several feet of half decayed wood and other veg- 
etable matter saturated with water, is occupied by a stunted and scat- 
tered growth of bay, swamp pine and other scrnbby vegetation ; or if the 
drainage be a little better, with a thickety growth of bays, gallberries and 
a few other slirube, with an occasional pine and maple. Most of the 
large bodies of swamp contain lands belonging to all these descriptions, 
and enclose besides within their boundaries, knolls, hummocks, belts and 
ridges, like islands, of firm land, and some of them, large areas of barren 
sandy soil, covered with a tangle of brambles and tufts of sedge, and in 
the middle of several of them occur fresh water lakes ot considerable ex- 
tent. Many of the open, gladey portions are covered with cranberries. 

The largest continuous area of ewamp lies between Albemarle and Pamp- 
Hco sounds, and is called the Hyde County Swamp. It occupies a con- 
siderable part of the territory of five counties, and an area of nearly 
3,000 square miles. 

Large tracts of the better description of these lands, have been 
drained and subdued, and are among the finest farming lands in tne 
State. The largest body of these lies along tiie rim of Matamuskeet 
Lake, which is raised four to six feet above the water in the lake (and 
sound.) From this marginal ridge the surface gradually descends in every 
direction, often reaching a level but two or three above tide at the dis- 
tance of a few miles from the lake. These lands are drained by cntting 
ditches through the loose black soil down to water level, which is so near 
the surface that they never suffer from drouth, and the crops are inde- 
pendent of the rain fall. The north-eastern portion of this swamp is 
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low and marshy and some of it subject to overflow by the highest atorm- 
tides. No part of this immeiiae tract is more than 15 feet above sea 
level. The highest part is the region about Fungo Lake. 

Some S5 years ago the State undertook to drain that part of the tract 
between Fungo Lake, Pungo River and Mattamuskeet Lake, aud ex- 
pended nearly $200^000 in the effort, but without bringing much addi- 
tional land into cultivation or into market. Most of that part ot the 
swamp is too peaty to be of any value agriculturally. 

About the same time a Raiial was cut by the State connecting Matta- 
nmskeet Lake with Famplico Sound, with the expectation of exposing 
an immense area of fertile soil, by reducing the level of the lako to that 
of the sound. The surface of the lake was lowered about four feet, and 
a large tract around the margin of the lake exposed, but it was found'to 
be nothing but a white beach of fine sea-sand. 

Above 100 square miles of the great Dismal Swamp lies within this 
State. Much of it is a peat bog, and a very large portion is covered 
with a stunted growth of shrubs aud dwarfed trees,— pine, bay, gallberry, 
myrtle, &c., the soil consisting of a mixture of vegetable matter but little 
decayed, and fine sand. There are, however, occasional belts and 
patches of excellent soil, indicated by a heavy growth of gum, aud pop- 
lar, &c. There are some considerable settlements, and mdny fine farms 
have been hewn out of the midst of the Dismal, which are very productive 
in corn, wheat and stock. 

A third considerable body <if swiimp land, called Bay River Swamp, 
is situated between Pamplicn and Neuse rivers, adjacent to Famplico 
Sound. Its area is 30 or 40 square miles. It contains large bodies of the 
best qnalities of swamp soil, which, when drained, as are several large 
tracts on and near Bay River and South Creek, produce large crops of 
corn, wheat and cotton. 

Dover Swam.p, in Craven county, between the Neuse and Trent rivers, 
has an area of about 150 square miles, and an elevation, (at least in its 
central parts), of more than 60 feet above the sea. Most of it belongs to 
the inferior grade of swamp lands, aud is gladey aud infertile. South-west 
of Famplico Sound there is a long stretch of swamp extending westward 
a distance of more than 50 miles, and having a breadth of 5 to 15 miles. 
It is interrupted, however, by projecting sinuses of tirm land at a num- 
ber of points, so as in fact to subdivide it into at least two {nearly equal) 
parts, the eastern, an oval peninsula, of about 150 square miles, called 
the Open Ground Prairie y and the western, under the name of the White 
Oak Swamp. The latter encloses five lakes in its higher and interior 
portions, from which issue numerous streams, north, east and south. 
15 
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Both tlieso 8ub-diviaioti8 are fringed in part by an irregular border of 
fertile, heavily timbered and cane-brake land, while tbe interior is gen- 
erally sandy or gladoy, and of little value. Considerable tracta, however, 
even of these loss valuable parts, are covered with an indigenous growth 
of eranberries. 

Holly Shelter and Angola Bay, in Onslow, Buplin and New Hanover 
counties, are swamps of the same general character as the last mentioned, 
but have a larger proportion of barren soil covered wifh brambles, gall- 
berries, bay and stunted pines. Their area is about J 50 square iiillee. 
Thfi drainage is westward, chiefly by way of Holly Shelter Creek which 
separates them, into North EastKiver, On the margins of these swamps 
are some tine heavily timbered white oak flats. South of the Cape Fear 
river is 

Green Swamp, mostly in Brunswick county, but partly also in Co- 
umbus; it is nearly circular in form, and has an area of more than 250 
square miles. It contains vast quantities of cypress and juniper, which 
have for many years yielded a largo product of shingle and bucket tim- 
ber for the northern market. The timber tracts are separated by long, 
flattish ridges or hummocks of firm soil, which are available for roads and 
habitations, and are found even in the most jintorior parts of the swamp. 
The timbered tracts near the margins are often covered with a dense 
growth of reeds. One of these is crossed for a distance of nearly two 
miles by the Wilmington & Manchester Railroad, There is a large 
amount of fine agricultural land in the timbered and canebrake tracts, 
but very little of it has been reclaimed, although readily drainable, as the 
elevation above sea level is above 40 feet. This swamp encloses one of the 
largest lakes in the State, (Waccamaw), already described, throngh which 
and the river of the same name issuing from it, about half of the swamp 
is drained in a southeasterly direction, the remainder sending its waters 
mostly into the Cape Fear, but partly also eastward into t!ie narrow 
sound which here belts the coast. 

There are several other swamps of small size around this larger one 
and disconnected from it, as Seaverdam. on the southwest; Caw Caw, 
south ; and White M&rsh, and Brown Marsh northwest, the latter be- 
ing drained through the southern edge of G^een Swamp by way 6f Wac- 
camaw Lake and Waccamaw Eiver. The ar<;;i of these two almost eon- 
tignons tracts is, together, about 50 square miles. 

Big Swamp, in Robeson and Bladen counties, about 20 miles long and 
1 to 3 miles wide, is drained by. Lumber River. It is, for the most part, 
covered with i-eeds and a heavy growth of cypress, ash, maple and 
gum, ftnd has a black, rich, peaty soil of great depth. There are other 
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less considerable swamps, as Flower's Swamp, lower dowtj on Lumber 
Kiver, and Horse Swamp on Cape Fear Eiver ; and others on Soutli 
River and its tributaries ; Coneto Swamp in the eastern part of Edge- 
combe ; the ewamps between Chockowiuity Creek and Blount's Creek, 
Jackson Swamp, Pantego &e., inBeanfort; and Bear Swamp in Chowan, 
some of them 10 to 20 miles and more in area. 

The most productive farms in the State have been reclaimed from the 
borders of many of those ewamps, and they are comparable to the most 
fertile and inexhanstible soils in the world, constant cultivation for more 
than 100 years, without manure, having shown no sensible effect on their 
lertiiity. The words pooosin and dismal, so common in the coast region, 
are local synonyms for swamp. 

Savannah-s. — The term savannah is used to designate two very differ- 
ent classes of land, the one a gladey, peaty kind of swamp, the other a 
true prairie, a, body of level, treeless, grass land. There are many tracts 
of the latter description in the counties near the coast. Probably the 
largest one is fynnd in the eastern part of Eeavifort county, called the Big 
Savannah near the month of Pnngo river. Its extent is about 3,000 acres. 
Another nearly as large, is the well known Burgaw Savannah, on the 
railroad, 25 miles above Wilmington. The origin of the Savannahs is 
doubtless the same as that of the prairies of the vVest: the chief cause of 
them (here at least), is the want of drainage ; and this is due partly to the 
level surface on which the water is held by the thick growth of grass, as 
by a sponge, and partly to a close, pasty, impervious soil. 

The Middle Division, or Hill Country, lying between the mountains 
on the west and the seaboard plain on the east, is not sharply defined on 
either hand, but is simply the term of transition from one to the other. 
It is, in form, a parallelogram, nearly included between the parallels of 
latitude 35° and 36^°, for a length of 300 miles; and its limiting lines, 
south-east and north-west, are about 150 miles long. It comprises nearly 
one half of the territory of the State. It rises, toward the northwest, not 
less than i feet to the mile, attaining an elevation of 1,000 to 1,500 feet at 
the foot of the Blue Ridge, and having an average elevation of about 650 
feet. It is, however, traversed by a number of large rivers which have cut 
their channels 100 to 300 feet below the intervening ridges or divides, 
whose slopes are also channelled by the transverse courses of the smaller 
tributary streams, so that the whole surface is carved by their erosive 
action into an endless succession of hills and valleys. 

On considering this region a little more narrowly, it is seen to separate 
itself into two regions, which may be described as the middle region, 
proper and t\m piedmont region. The former is characterized "by along 
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and broad ridge or swell of land whieli trends duo east aioiig the north- 
ern border of the State, preserving for more than 100 miles, an elevation 
of about 800 feet and upwards. It may in fact be regarded aa a spur, or 
prolongation of the Pilot and Sanratown mountain range, carrying coast- 
ward almost the elevation of Surry county, (at the foot of the Blue 
Eidge), to the very borders of G-ranville, and making its Jast bold effort 
to assert and to emulate its origin in tlie higli knobs and ridges about 
Eosboro, some of which exceed 1,000 feet in height, as Haga's moun- 
tain, &c. 

In consequence of tliis structure the drainage along the northern bor- 
der is eastward, the Dan River keeping this average course from the 
Blue Eidge, its channel being, sometimes in this State and sometimes in 
Virginia, until it reaches the eastern champaign in Halifax county. A 
second consequence is, that the direction of the elope or greatest descent 
of this section is abnormal, the general course of the drainage waters be- 
ing nearly due south, as is seen in the upper waters of the Tar, Neusc, 
Haw and Deep rivers, as well as several Jarge tributaries of the Yadkin, 
all of which take their rise along the crest of this notable ridge. These 
streams, and also the lower portions of the Yadkin and (Jatawba, (which 
take the same course, after leaving the piedmont plateau), are separated 
by parallel ridges whose crests descend very gradually from the northern 
divide, several of the more western, preserving an elevation of nearly 
^00 feet almost to the southern border of the State. Near the middle of 
this region, in a northeast and southwest direction, that is, parallel to the 
Blae Eidge and the Atlantic coast, is a snccession of elevated ridges and 
knobs, locally called mountains, which are visible one from another, and 
extend from the ITwharrie mountains in Montgomery countj^, to the 
heights about Eoxboro, in Person, already mentioned; its course being 
marked in tlie intermediate counties, Eandolph, Chatham, Alamance and 
Orange, by the conspicuous elevations known as the Pilot, Hickory, Cane 
Creek and Oconeechee mountains, whose lieights are about 1,000 i'eet 
above sea level. These hard, slaty ridges are doubtless the remains of an 
ancient continuous mountain chain. 

The Piedmont kegion, a submontane plateau, whose average elevation 
is about 1000 feet, is divided, as to its river systems, into three regions, 
drained respectively by the Broad, Catawba and Yadkin rivers ; the slope 
of the first being towards the south,|and of the others, a little east of north. 
These drainage surfaces are separated by two nearly parallel easterly 
chains of mountains, the South and the Brushy. The former is a spur of 
the Blue Eidge, and may be regarded as an eastern prologation of the 
Swannanoa range, in Buncombe. It is the divide between the upper 
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Catawba and Broad rivers, and attains a height of 3,500 to i,060 feet in 
several points along its course of twelve or fifteen miles to the month of 
Crooked Creek, where it rises into a precipitous mural ledge, three or four 
miles in length and 3,300 feet in height. 

From this point eastward for above twenty miles, it is a low straggling 
ridge, eonstitnting the divide between the waters of .the Catawba and 
Second Broad, scarcely reaching at any point an elevation of two thousand 
feet. But between the head waters of Silver Creek and First Broad it 
suddenly rises, in the South Mountains proper, to above 3,000 feet, which 
elevation it preserves with remarkable nniformity through the numerous 
peaks, as well along the massive spur, (Deal's Knob, &c.,) which it sends 
■off northeastward between the waters of the Catawba and the South Fork, 
as throughout the main chain for a distance of fifteen miles to Ben's 
Knob; beyond which the chain is prolonged three or four miles in a 
high, narrow, regular ridgo of above two thousand feet, called Queen's 
Mountain, 

From this massive portion of the range, especially from the western end 
of it, several spurs make off southward between the waters of First and 
Second Broad, the chief of which are the Bickerstaft and Lookadoo Moun- 
tains, which are, in several points, neariy as high as the main chain. 

The other range, the Brushy, is an independent chain which divides, 
for the greater part of its course, the waters of the Catawba and Yadkin, 
from a point a few miies northeast of Lenoir, for more than fifty miles, in 
a direction a little north of east. This chain also preserves through the 
greater part of its length a remarkable uniformity, in direction and eleva- 
tion, many of its peaks rising above 2,000 feet. The sharp and con- 
spicuous cono of the Pilot, and the Sauratown Mountains, which rise to a 
greater lieigiit than any part of the Brushy Mountains proper, are in fact 
only a continuation of this chain 20 miles beyond the Yadkin, which 
breaks through it at this point. 

Besides these two principal chains, the western side of the plateau is 
diversified by many spurs of the Blue Kidge of great elevation, being in 
many eases much higher than the Blue Ridge itself. AmOng these may 
be mentioned the Salcda Mountains on the southern border, which con- 
stitutes the State line for a distance of more than twenty-five iT).iit!3 5 the 
Tryon and White Oak range in Polk County, a spur of the Siiluda sep- 
arated from it by the Pacolet river, and from the Blue Bidge, (as is also 
the Sttlnda for the most part), by the deep and narrow gorge of Green 
Hiver; the Hungry Mountains, which may be regarded as a continuation 
of the Tryon range, from which it is divided by the easterly bend of 
Green River, while it is separated from the Blue Ridge by the deep valley 
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of Hungry River; tlio lingo pyramidal masses about Hickory Kut Gap, 
as Siigarloaf, Bear Wallow, Pisgah. and the Pinnacle; the high ranges 
on the north side of the upper Catawba, npon which are the eonspicuona 
summits of Mackey's Mountain and Wood'a Knob; and, most notably, 
the long, regular and massive southerly chains of Linvillo and Jonas' 
Bidge. The last arc parallel and approximate, in direction due south 
and separated by the deep and narrow rift of a thousand feet, through 
which flows the torrent of Linville river; and the former of them is 
divided from the Blue liidge hy the deep, regular, steep-walled, north 
and south valley of the North Fork. This region presents soniuof the 
wildest and most picturesque scenery to be found east of Rocky Moun- 
tains; as the Falls of Linville, (which make a perpendicular plnngo of 
more than 100 feet), and tlie whole course of that river tor upwards of 
10 miles, through the deep chasm whose precipitous and often vertical 
walla rise hundreds of feet and at some points more than 1,000 on either 
hand; and, along the summit of the eastern ledge of Jonas' Ridge, the 
jaggsd peaks of Hawksbill and Tlie Chimneys, and between them, on an 
isolated knob, the remarkable quadrangular column of Table Rock, whose- 
level top lies nearly 4000 feet above the sea; and some 15 miles away to 
the north at the head of these spurs, tho lofty, ragged summit of the 
Grandfather, nearly, 6,000 feet high. ■ The belt of country east of this, be- 
tween the Blue Ridge and the Yadkin, having a breadth of fifteen or 
twenty miles, is corrugated by numerous southerly ridges making out 
from the Blue Ridge between the tributaries of Catawba and Yadkin, 
many of them more than 3,000 feet high. 

Along the southeastern border of this plateau is another succession of 
sharp knobs and ridges running in a N. N. E, direction, from' the southern 
edge of the State near Broad. River, including the prominent peaks 
of King's Mountain, Crowder's Mountain, Spencer's Mountain to An- 
derson's Mountain, in Catawba eonnty. 

Tub Webtekn Division, or mountain plateau, is bounded eastward by 
the Blue Ridge, and on the' west by the Smoky Mountains, (named lo- 
cally in the northern portion Iron Mountains, andin the southern Unaka.) 
The general direction of the axis of the plateau is about E. N, E,, its 
entire length, reckoned from its souihwestern termination, in Georgia, to 
its northern, which is prolonged into Virginia 50 miles, is 275 miles, two- 
thirds of it, about 5000 square miles, lying within the territory of North 
Carolina. The following admirable description of this region was pub- 
lished by Prof, Guyot, in the American Journal of Science, in 1861 : 

" Although iho elevation of the Atlantic plain at the eastern base of the 
mountains is only 100 to SOO feet in Pennsylvania, and 500 in Virginia, 
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near James river, it is 1200 feet in tlie region of the sources of the Ca- 
tawba. In the interior of tlio mountain regions the deepest vallevs re- 
tain an altitude of from 2000 to 2700 feet. 'From tlie dividing line in 
the neigliborhood of Ohristiansbnrg and at the great bend of New River 
the orographic and hydrograpliie relations undergo a considerable modi- 
fication. The direction of the principal parts of the system is also some- 
what changed. The main chain which borders the great valley on the 
east, and which more to the north, under the name of the Bhm Ridge, 
separates it from the Atlantic plain, gradually devia'es towards the south- 
west. A new chain detached on the east, and curving a little more to 
the south, takes now the name of Bine Ridge. It is this lofty chain, tlie 
altitude of which, in its more elevated groups, attainsgradnally to 5000 
and 5900 feet, which divides in its turn the waters rtmning to the At- 
lantic from those of the Mississippi. The line of separation, of tho east- 
ern and western waters, which, to this point, follows either the central 
chain of the Alloglianiee, or the tableland region, passes now suddenly 
to the eastern cliain, upon the very border of the Atlantic plain. The 
reason is that the terrace which forms the base of the cliains, and the 
slope of which nsnally determines tho direction of the water- courses, at- 
tains here its greatest elevation, and descends gradually to the northwest. 
The base of the interior chain, which runs alongside the great valley, is 
thus depressed to a lower level, and though tho chain itself has an abso- 
lute elevation greater than that of the Blue Ridge, the rivers which de- 
scend from the summit of this last, flow to the northwest towards the 
great central valley, which they only reach in southern Yirginia and 
North Carolina, by first passing across the high chain of the Unaka and 
Smoky Mountains through gaps of 3000 to 4000 feci in depth. 

The southern division thus presents from southeast to northwest three 
regions very distinct. The first is the high mnuntainous region com- 
prised between the Blue Ridge and the great chain of tlie Iron, Smoky 
and Unaka mountains, which separates North Carolina from Tenneesoe. 
It commences at the bifurcation cf the two chains in Virginia, where it 
forms, at first, a valley of only ten to fifteen miles in breadth, in the 
southern part of which flows New river ; it then enlarges and extends 
across North Carolina and into Georgia, in length more than 180 miles, 
varying in breadth from twenty to fifty miles. The eastern chain, or 
Blue Ridge, the principal water-shed, is composed of many fragments 
scarcely connected into a continuons and regular chain. Its direction 
frequently changes and forms many large curves. Its height is equally 
irregular. Some groups, elevated some 5000 feet and more, are sepa- 
rated by long intervals of depression, in which are found gaps, whose 
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height is 2200 to 3700 feet, but little above the height of the interior 
valleys themselves, with which they are connected. The interior, or wes- 
tern chain, is much more coutinuoue, more elevated, more regular in its 
direction and height, and increases very uniformly from 5000 to nearly 
6700 feet. 

The area comprised between these two main chains, from the sources 
of the New River and the Watauga, in the vicinity of the Grandfather 
Mountain, to the southern extremity of the system, is divided by trans- 
verse chains into many basins, at the bottom of each one of which runs 
one of those mountain tributaries of the Tennessee, which, by the abun- 
dance of their waters, merit the name of the true sources of that noble 
river. Between the bisin of the Watauga and tliat of the Xolechucky, 
rises the lofty chain ot the Uoan and Big Yellow Mountains. The north- 
west branch of the "HUck Mountain and its continuation as far as ihe 
Bald Mouutam, separate the basin of the Nolechuclry from that of the 
French Broad liver. Between tlie latter and the Big Pigeon river 
atretdies the long cbam of the Pisgah and the New Found Mountains. 
Further to the west the elevated chain of the G-reat Balsam Mountains 
separates the basins of the Big Pigeon and the Tuukasegee ; next comes 
the chain of the Cowee Mountains, between the latter river and the Little 
Tennessee. Finally the double chain of the Nantehaleh and Valley 
River Mountains separates tlie two great basins of the Little Tennessee 
and the Hiwassee. The bottom of these basins preserves in the middle 
an altitude of from 2000 to 2700 feet. The height of these transverse 
chains is greater than that of the Blue Ridge, for they are from 5000 to 
6000 feet and upwards ; and the gaps that cross them are as high, and 
often higher, than those of the Blue Ridge, Id these interior basins are 
also found groups, more or less isolated, like that of the Black Mountain, 
which, with the Smoky Mountains, presents the most elevated points of 
the system. 

Here then, through an extent of more than one hundred and fifty 
miles, the mean height of the valley from which the mountains rise is 
more than 2000 feet ; the niouutains which reach 6000 feet are counted 
by scores, and the loftiest peaks rise to 6700 feet, while at the north, in 
the group of the White Mountains, the base is scarcely 1000 feet, the 
gaps '2000 feet, and Mount Washington, the only one which rises above 
6000 feet, is still 400 feet below the height of the Black Dome of the 
Black Mountains. Here then, in all respects, is the culminating region 
of the vast Appalaciiian system," 

There are several striking features ot this interesting region, which it 
is worth while to emphasize still further. 
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1. The general form of the plateau, as to contour, is that of a long, 
narrow loop, or a much flattened and somewhat distorted ellipse, being 
widened in the middle by a southward bulge in the region of the French 
Broad river, and the southern half iiaving twice the breadth of the 
northern ; the average being about 30 miles, the maximum 50, and the 
minimum not more than 15. 

2. The narrowest part of the plateau (about the Grandfatlier) is ako 
the highest, having an altitude of about 3500 to 4000 feet, while the 
average for the whole does not exceed 2600, 

3. About the rim of this highest and narrowest part of the plateau 
(the highest table land east of the Mississippi), rise the eulmioating points 
of the Appalachian system, the Roan, the Grandfather and the Black, 
representing the three sub-systems into which it divides itself in this 
region, viz; the Smoky Mountains, the Blue Ridge and the transverse 
ranges, the Black being the highest point of the whole Appalachian 
system, and the Grandfather the highest point of the whole range of the 
Blue Eidge ; the Roan, although one of the highest and hugest masses of 
the Smoky Mountains, is exceeded in elevation a few hundred feet in a 
more southern part of that range. 

4. From the borders of this portion of the plateau eight considerable 
rivers take their rise, radiating to all points of the compass, viz: North 
Toe, Elk, Watauga, New River, Yadkin, John's llivcr, Linville and 
North Fork, being the head waters of the Tennessee, Ohio, Tadkin and 
Catawba. 

5. In a general view, the two chains, — the Blue Kidge and the Smoky ,^ 
are to be regarded as one, constituting with their cross connections, an 
expanded, as well as much elevated continuation of the Blue Kidge 
proper, (the eastern range of the Appalacian system), which separates the 
great Appalachian valleys, — Valley of Virginia and Valley of East Ten- 
nessee,— from the Atlantic plain ; standing to this mountain system and 
to the Atlantic ocean as the great plateau of the Kocky Mountains does to 
that system, and to the Pacilic; the whole broad backed swell having 
been carved and grooved transversely and variously byatmospheric agen- 
cies, into an irregular and double connected chain, the real crest of it, the 
dominant ridge of the whole, (the proper Blue Kidge in this view), being 
thrown to the western margin, (the Smoky Mountains); the Blue Bidge 
being only the eastern depressed margin of the first and higher plateau, 
or upper bench of the Atlantic elope; a view which would be obvious 
enough, but for the singular and altogether exceptional fact that the 
drainage of this plateau is thrown to the west, the streams rising along 
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its eastern and lower liorder^ and brealcing by deep ehasme, throiigli the 
more elevated and massive western barrier. 

6. The Biue Kidge, then, ie not so much a regular and well defined 
mountain chain, as the straggling broken line along which the mountain 
table land breaks oft" and drops down (about 1,500 feet) to the level of 
the second slope, or submontane plateau, already described, presenting 
the appearance of a huge scarped terrace-like wall. 

Along this terrace edge, or near it, generally rises a low ridge or suc- 
cession of hills and knobs, separated by " gaps " which are sometimee lower 
even than much of the adjacent plateau. At several points, liowever, this 
ridge is removed several miles westward of tlie actual margin of the 
plateau, and the waters are thrown off to the east, in Riieh cases, by falls 
and rapids. The valley of upper Linville is a conspienous example of 
this exceptional structure, the real bounding ridge here being Jonas' 
Kidge and the north end of Linville Mountain, the river breaking 
through the gap between them at Linville Falls. And another instance, 
with conditions a little modified, is presented on the eastern border of 
Henderson county, where the Blue Eidgo as seen from the west, almost 
disappears, as at Keedy Patch Gap and Butt Gap and the whole space 
between, of 10 or 13 miles. Here the bounding eastward ledge, con- 
sisting of the Tryon and Hungry ranges is cut off and broken in twain 
as in the former case, but the valleys between have been grooved down 
by the torrents of Green and Hungry rivers, nntil they are no longer 
considered, at least for the greater part of their course, as belonging to 
the higher plateau. 

1. Such being the character of the Bliio Hidge, naturally cnongb, its 
highest summits and most imposing masses are not found generally on the 
icdge itself, but thrown off to the east or west, on its spurs, and at various 
and sometimes considerable distances; The Black mountains are a nota- 
ble example, and Tryon and Sugarloaf and Swannanoa and many others. 
The general course of the Blue Eidge across the State from the south- 
western corner of Henderson county, near Ceesar's Head, to Fisher's 
Peak in the northeastern corner of Alleghany county, where it crosses 
into Virginia, is N. E. a little E., but' its path between these points is a 
very crooked, broken and recurved line. From the head watersof Green 
River, it makes a quadrant sweep around Henderson county by east to 
north, holding this latter course by Eeedy Patch and Hickory Nut gaps, 
and for 35 miles to the High Pinnacle, where the spur of the Black meets 
it and takes np the line. Prom this point it pursues for 30 miles a nearly 
direct line about N. N. E. to the upper waters of Linville, where it bends 
gradually more to the east for ten miles and then n:iakes a sharp curve 



vGooglc 



INTEODUCriON, ^7 

by east to south, around tlie head springs of that river to the Grand- 
father, from whicli point it reaches the southwest corner of Alleghany 
Goiirtj near the Peak mountain by a zigzag lines— east, north, east; and 
again north ; after which its course is nearly east, until it touches the 
border of Surry county, when it takes a N, E. course, in which direction 
it leaves the Stato at Fisher's Peak. 

The chain of the Smoky Mountains is broadly contrasted with the 
Blue Ridge in its greater regularity both in direction and elevation, its 
greater elevation, and cspoeially in the excessive depth of its gaps, which, 
from the peculiar structure of the plateau already noticed, become enormous 
chasms or water gaps of 3000 snd 4000 feet depth, through which the- 
drainage of the plateau escapes. Tliesc gaps are more than a thousand 
feet lower than those of the corresponding parts of the Blue Ilidge. 

Salds. — These are natural meadows which are found on the rounded 
tops of many of the highest mountains. They are treeless, and are in fact, 
like the savannahs of the cast, simply prairies. The mountains are usually 
covered with lieavy forests, quite to their summits, but a number of the 
highest knobs, especially in the Smoky chain, and in Mitchell and Yan- 
cey counties, have tlieir dome-like tops quite bare of trees. The eleva- 
tions of these halds is generally near or above 6000 feet. Their baldness, 
of course has a different cause from that of savannahs and prairies. 

The heavy forest growth of the valleys and lower slopes and benches 
of the nionntaius is gradualty dwarfed toward the bald summits, so 
that these are surrounded by a fringe of stunted shrubby oaks, beeches, 
&c. Doubtless, therefore, the rigor of the climate on these exposed 
heights has much to do with their botanical features, the vegetation 
having a very high latitude aspect, as the abundance of firs, hemlocks, 
&c., testify. But this alone will net account for thein, since there are 
many much higher peaks and ranges. both in the Smoky and Black which 
are clothed with dense forests of large trees. 

The most extensive and best known of these balds is that of the Koan. 
There is, in lact, a succession of them, live or six miles. Dr. Mitchell 
thus describes the Koan with its bald top : " It is the most beautiful of 
all our high mountains. With the exception of a body of rocks, looking 
like the ruins of an old castle, near its southwestern extremity, the top 
of the !Roan may be described as a vast meadow, without a tree to ob- 
struct the prospect; where a person may gallop his horse for a mile or 
two, with Carolina at his feet on one side, and Tennessee on the other, 
and a green ocean of mountains raised in tremendous billows imme- 
diately aronnd him." 

The Big Bald, a mountain of 5550 feet elevation, in the northwest 
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conicf of Yancey county, gets the name from the character of its con- 
spiunoHs, bare, dome-like summit, which is covered with natural 
meadows like the Eoan. 

Geological structure and origin of mountains. — The Bimpleet and the 
general and popular conception of the atrncture and mode of formation 
of mountains is, that they are the result of a simple upward bending of 
the strata, which will therefore be found sloping upward on both sides 
towards the axis of elevation. This is in fact the structure observed in 
many instance?, and no doubt most of the existing mountains are the 
result of various subsequent modifications of such an original structure ; 
but in moat cases it has been entirely obliterated by denudation, that is, 
by the action of the atmosphere and the frost in disintegrating and 
breaking down the rocks, and of water in removing the debris. So that 
all t!ie existing forms of land surface, its topographical features, the 
mountains, hills and valleys, are the result of a long continued process of 
atmoBpherie sculpture. The simple anticlinal structure resulting from 
the folding and flexure of the strata is not often observed, A very com- 
mon modification results from a fracture along the crest of such an an- 
ticlinal fold, through which the atmospheric forces attack the edges of 
the softer and more disintegrable strata and scoop out a valley along the 
ridge; and the process may go on, undermining and removing also the 
harder and more resisting materials until a wide valley is opened between 
two monoclinal ledges bounding it on either hand; or, one or both of 
these may be entirely removed, leaving no signs of the former elevation 
except the opposite dips of the strata, or only an occasional projecting 
ridge or knob of refractory rocks; or the deepening and grooving may 
be continued far below the original valleys, so that these become the hills 
and mountains, with, of course, a synclinal structure, the strata on either 
-side inclining towards each other downward. The mountains of this State 
do not present a well defined example of either the anticlinal or the s^'n- 
■clinal structure ; they are all monocUndl ; i. e., the rocks composing them 
all have one dip, often very confused, and generally quite steep ; they are 
simply projecting ledges of the hard and difScultly decomposable rocks, 
left by the erosion of the neighboring softer strata. 

The topographical features of the mountain region of the State above 
briefly sketched, are not accidental. There can be no doubt that here 
was once a lofty plateau higher than the highest summit of the Black, 
and comparable in elevation to the present great table land on the wes- 
tern side of the continent, between the Rocky Mountains and the Sierra 
Nevada. The destructive action of atmospheric agents, chemical and 
meelianical, — water, frost, oxygen, carbonic acid,^have by their incessant 
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play through the uncounted eenturica which make the lifetime of a con- 
tinent, disintegrated and worn away tlie vast mass, until it is but a skele- 
ton of what it was, transporting the ruins euccessively to lower levels, 
and finally to tJie sea. Of course in this process the softer rocks, as the 
shales, limestones and certain micaceous slates, would suffer a greater 
amount of abrasion than the harder masses, such aethe siliciousand horn 
blendic slates, schists and gneisses. Hence the present mountain chains 
are composed of the latter, while the rivers have scooped out their val- 
leys through the tracts occupied by the former. 

There arc abundant illustrations of these statements throiighout this 
interesting region. It will be sufficient f o cite the great valley of Chero- 
kee, hewn out of the limestone, and following that formation closely, far 
down into Georgia ; the valley of the French Broad through Transylva- 
nia and Henderson, which has been excavated in a similar and easily dis- 
integrable rock; and the valleys of Tad kin and Catawba. The rivers 
east of the Blue Ridge usually take a course at right angles to the direc- 
tion of 1 hat chain, for the obvious reason that that is the line of quickest 
descent. But these two last named rivers form an exception to the rule, 
striking off for iiftj or sixty miles in a northeasterly course, nearly paral- 
lel with the Blue Kidge, taking the tract of the softer rocks and making- 
a grand easterly sweep around the harder strata of the Brushy and South 
Mountains. 

T!ie great geological fact underlying and explaining much that ib pecu- 
liar in the grand topographical outlines of the State as above sketched, is 
the existence of a transverse line of movement, or axis of uplift in thisr 
part of. the Appalachian system. This is sufficiently evident from one 
observation, — that the dips of the iater formations are north along the 
nortliern border of the State, and southerly along the south and south- 
easterly outcrops of the same beds. And the dips are by no means in- 
significant, ranging from 15 to 70 degrees. To explain these facts there 
is required quite as great an upheaval along an east and west axis as is 
. Bufiicient to account both for the excessive elevation of the continental 
mountain system in this region and for the great eastward protrusion of 
the Atlantic coast line. 

Vallbts.— There are no great valleys in this State comparable to the 
Valley of Virginia, or the Valley of east Tennessee. But each of the 
numerous rivers has hewn out a narrow valley for itself, in the bottom of 
which lies ils present channel. The most considerable and best defined 
of these are found in the mountain region just described. The moat 
notable and the largest among them ia the Valley of the French Broad,. 
which is abont 50 miles long and has a varying breadth of 10 to 25 milesj 
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having in Transj'Wania county a great extent of level ami very productive 
"bottom" land; but for tho ino8t part it is traversed by many spurs, 
ridgea and secondary ;chains of mountains (Vom .whose intervening valieye 
and gorges come the numerous tributaries of the V. R. Hiver, 

The other mountain valleys are of the same description, but arc gen- 
erally narrower and basin or trough-like, and have been excavated in the 
same manner by the rivers whicit drain the siiecossivo areas between the 
transverse chains already described and are flanked by nuraeroiiB pro- 
jecting spurs and ridgea of the surrounding mountains, between wJiich a 
mnltitnde of subordinate tributary valleys ramify. There are in the valleys 
on all the?o streams considerable level areas, or " bottoms " of great fer- 
tility ; as in that on YaUey .River in Cherokee, whieli is next in extent 
to that of the French Broad ; parts of the Tennessee Valley and of the 
Tuckasege V.; of the Valley of the Pigeon and of that of New River 
in Watauga and Ashe; and there are many others of less extent, but of 
exquisite beauty and fertility. Many of these are thickly settled and 
highly iuiproved. 

The Valley of NantehaUh is a very iparrow and deep gorge beti^eeii 
two appro.ximate and very high mountain chains ; and that of the lower 
Tennessee is similar, but deeper and more rugged. 

Eastward of the Blue Ridge, in the piedmont region, are the 
Valleys of the Upper Catqwba and Yadkin, already referred to, 
which may, in a general way, be considered as consisting of the entire 
basins or troughs between the parallel ehaius which enclose thern, and so 
are 15 to 30 miles wide, but the level land along these streams and inter- 
jected between the mountain spurs, often quite to the toot of the Bine 
Eidge, as the line valley of the North Fork in McDowell, is seldom more 
than a mile wide and frequently becomen very narrow, or quite disap- 
pears. Some of those openings, as Happy Valley on the Yadkin, and 
Pleasant Gardens on the Catawba, are among the most picturesque re- 
gions to be found in any country. 

Of the same general description are tlio valleys of all tJie rivers in 
in their courses through the piedmont and hill country of the State, — the 
Broad and its tributaries, Green Siver, Ac. 

The Valley of the Dan liiver, which lies along the nortnern border 
of the State, from Stokes county to Person, has a largo drainage surface, 
with undulating and hilly slopes of 5 to 10 and 12 miles, lying partly 
in this State and partly in Virginia, and presenting a variable breadth of 
" bottoms," among which are some of the best farming lands in the State. 
The bed of the river is generally 200 to 300 and occasionally even 400 
feet below the adjacent ridges or divides. When this river returns into 
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the State, in Warren county, some 20 miles above Weldon, after a wide 
detonr intu Virginia, having changed its name to Roanoke^ the valley 
preserves its character, as aljove described, until it widens out into the 
broader "bottoms" and cypress swamps of the eastern champaign ; but still 
presenting occasional bluft's, especially on the south side, while its flood 
plain often spreads out to a breadth of several miles. The Valleys of tht 
lower Yadkin and Catawba, with those of their tributaries, chiefly the 
South Yadkin ani South Forh of Caiaviba, (the former of which, about 
50 miles broad, resembles that of the Dan in extent as well as in depth 
of excavation, that of the Catawba-being very narrow), traveree the 
middle region of the State in a direction nearly at right angles to that of 
the Dan. At some poiutf^ <■!' their course, as at Mountain Island of the 
Catawba and the narrows of tho Yadkin and through a considerable part 
of Montgomery and Richmond counties, the hiils close in upon the nar- 
row channel of tlie streams quite obliterating the valley, ur reducing it to 
the smallest dimensions. But at many points, also, they open out into 
wide and tertile roachoa of bottom land, often projecting in broad sinuses 
betweeti the neigiiboring hills and presenting areas of sufficient extent 
for a succession of fine ])laTitHtiiina. Similar bottoms, often of consid- 
erable extent, are found in the narrow valleys of tho Deep and Maw, and 
ot the JVeuae and the Tar rivers, which also lie in a direction but little E. 
of south, in their course through the hill country, the two former uniting 
to form the Cape ¥ear, which pursues the same course to the sea, and the 
two latter turning more to the east as they reach the seaboard plain, 
through which these, as that of the Cape Fear, resemble very closely the 
Koanoke valley spreading out, especially in their lower reaches, in some 
instances to a breadth of several miles of fertile "bottoms." 

It would be tedious to mention all the valleys, even those of consid- 
erable extent and importance, as there is no county or corner of the 
State in which they do not constitute a very important part, and always 
the best part of the cultivated lands ; and their bottoms contribute a very 
considerable proportion of the annual aggregate of the crops of the State. 
RiYKES. — The river system of the State is very unique, being determined 
by the peculiar topography already described. The rainfall being very 
copious, numerous and abounding streams, make North Carolina one of 
the best watered {or rather, the iest drained) countries in the world. 

And since the highest mountains and tablelands of the eastern half of 
the continent are found here, these rivers, in making the descent to the 
sea level, develop an immense amount of mechanical power. 

It also follows from the same topographical fact of the occurrence here 
ot the culminating masses and peaks of the Appalachian Mountains, that 
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the rivers of the State flow off to all points of the compass. Thua the 
New River takes a N. E, eonrso to the Ohio; the other rivers of the moun- 
tain plateaa flow IN. W. and W. to the Tennessee (and the Gulf) ; and the 
course of those rising in the south and east slopes of the Blue Ridge is 
south, southeast and east, reaching the Atlantic at numerous points from 
the coast of Georgia around nearly to Virginia, 

The mountain plateau is drained by six large rivers, or rather systems 
of rivers, and three smaller ones. In the extreme western portion of the 
State is the 

Hiwassee Eiver, with its two large tributaries, Solteley Hiver and 
Valley River, draining the two counties Cherokee and Clay,-— an area of 
about 650 square miles. The general course of these waters is west, 
and the descent from the upper valleys at the foot of the monntains, 
(about Valloytown, for example), to the State line, is some 8 or 900 feet, 
and their aggregate length (within the State) some 75 miles. Coming 
eastward, the next in order is the 

Tennessee River and its affiliated streams, Cheowah, Nantehaleh, 
Tuckasege and Ooonaluftee. These are all large streams, and, united, 
form a river, which, by the abundance of its waters, constitutes one of 
the principal sources of that great continental stream which carries its 
name for a thousand miles to the Mississippi. Its drainage area is about 
1500 miles, including the counties of Graham, Swain, Macon and Jack- 
son. The united length of these rivers is not less than 200 miles. The 
fall of the Tennessee, from the town of Franklin to the State line, where 
it cuts through the Smoky Mountains in a stupendous chasm of 4000 feet 
depth, is over 900 feet. The fall of the Tuckasege, (which is equal in 
volume of water to the Tennessee itself), from the Forks to its confluence 
with the Tennessee, is about 1000 feet, and that of Nantehaleh and of 
OeonaUifteo nearly as much. 

The third drainage area, that of Pigeon, River, is about 500 square 
miles, being limited to Haywood county; and this stream is smaller than 
the Tennessee in the same proportion as its surface of drainage is less. 
Its length is 50 to 60 miles, and the fall from the upper valley to the 
border of the State of Tennessee about 1000 feet. 

The French Broad River with its numerous large creeks and four 
considerable tributary rivers. Mills River, Swaniianoa, Ivy and Laurel^ is 
nearly as large as the Tennessee, and drains nearly as great a territory, 
measuring some 1,400 square miles. The fall to the State line below 
Paint Rock, counting only from the mouth of Little river, is 824 feet, and 
the aggregate length above 150 miles. 
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Ths Noleokucky receives its watei-a from tiie high enlrviinating plateau 
previously deeeribeil, draining the slopes ol' the Black, the Roan and 
Grandfather, Its principal tribntarius are Cansy River, and North Toe 
and South T^e. The aggregate length is 100 miles, and the fall from 
the plateau of the Old Fields of Toe to the State line, more than 1,500 
feot; drainage area 600 square miles. 

Slh Jiive}' rises in the neighborhood of the Grandfather, and has a 
conrsc of only some 12 or 15 miles within the State, draining a single 
narrow basin of not more than 30 square miles between the Yellow and 
Beech Monntains, and is a tribntary of the 

Watauga River, whicli it enters beyond the boundaries of the State. 
This drains an area of 100 square milcii, lying between the last named 
range, the Blue Ridge, and the heavy cross chain of the Rich mountains. 
Its fall from the month of Boone Fork, is some 500 feet, and its length 
inside of the State abont 20 miles. 

New River differs from all the other streams of the State in that it 
fiowa northward, into the Ohio. Its drainage surface is quite lai-ge, eov^ 
cring the tliree counties of Watauga, Ashe and AJleghany. Its waters 
are chiefly contribtited by two nearly eqnal rivers, North Fork and South 
Fork, which nnite near the Virginia line, in the northeastern corner of 
Ashe, taking thence an east conrsc along the margin of the State, which 
it re-enters abont midway of Alleghany eonnty, where it impinges against 
the Peach Bottom mountains, the last of the cross chains, and is deflected 
into a course a little east of north, towards the Kanawha Valley in Vir- 
ginia. Its aggregate length, within the State, is nearly 100 miles, and its 
fall 700 feet, at least. This is one of the larger mountain rivers, — of the 
same order of magnitude with the Hiwassee, French Broad, &c. Drain- 
age surface (in N. C.) 700 sqnare miles, 

There is a common feature of these streams that is worthy of special 
remark, viz: that through a considerable part of their very tortuous 
course across the plateau from the Blue Ridge to the Smoky, the amount 
of their fall per mile is frequently quite small, not greater than that of 
the rivers east of tha mountains, the greater part of their descent occur- 
ring within the gorges through which they force their way across the 
Smoky chain, so that many of them present navigable channels of con- 
siderable extent. The French Broad, for example, has a fall of less than 
3 feet to the mile from Brevard to Ashcville. 

And again, tho dominaney of the western chain of mountains frequently 

asserts itself in a very striking manner, notwithstanding it is obliged, 

sooner or later, to give passage to all the streams of the plateau. The 

French Broad is a striking illustration as well as North Toe and New 

16 
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Kiver, (South Fork) ; all these being thrown off by the steeper elopee 
and more rapid torrents from the western escarpments and hurled against 
the very crests of the Bine Ridge, along which they wander lingeriogly 
in slow and tortnons course, as if anxiously seeking the shorter passage 
to the sea; but finally turn, as it in desperation, and plunge with roar 
and foam against the frowning ramparts whicli bar their way to the weet. 

In addition to these rivers which flow west and north, there are several 
others which take their rise along tlie eastern and southern margin of the 
tableland whose conrse is eastward and southward, as ZinviUe Siver 
which drops from the high tableland at Linville Falls; and Qreen Rvoer, 
which has cnt its way down through agradnally descending narrow valley, 
or trough, along the edge of the plateau, for 20 miles before it breaks 
through the eastern barrier of the Tryon range; having a fall to this 
point, (from the road crossing near Saluda Gap), of not less than 800 feet ; 
and to thess may be added Toxawa>/ Siver, whose head streams drain the 
tableland of the southern end of Jackson and Transylvania counties ; and 
the head streams of the Ciiatooga, out of Casher's Valley and Hoe^o Cove. 
Eastward of the Blue Ridge the rivers may be grouped intoybisr systems. 

jf^e ^r«i will comprise the waters which drain the southern slope of 
the piedmont plateau, and which make their exit in a general course a 
little east of south, by the channels of Sroad River and South Fork of 
Cataioba ; the latter rising in the flanks and spurs of the South Moun- 
tains, and the former receiving its waters, in part, from that range, (by 
way of Buffalo Creek and First Broad and Second Broad rivers, but 
chiefly from the eastern elope of the Blue Ridge, Green River being its 
largest affluent.) Broad River has, with its tributary rivers, a total length 
of 110 miles, and drains an area of 1250 square miles, including Polk, 
Rutherford and Oleaveland counties; and the South Fork, a length of 
75 miles, draining portions of Burke, Catawba, Lincoln and Gaston, — 
seme 800 square milas, — its confluence with the Catawba having deter- 
mined an important corner of the southern boundary of the State. The 
fall of these waters, from the foot of the mountains to the State line, 
may bo stated generally at about 900 feet, crossing the border at eleva- 
tions of 600 and 500 feet, by the channels of Green and Catawba rivers. 

The second river system is that which drains the northern half of the 
piedmont, and is represented by tlie two large streams, Gataviba and 
Yadkin, whose general course is a few degrees north of east to the point 
where they leave this plateau, emerging by a sharp curve, in a south- 
erly course at right angles to the former. It is noticeable that both these 
rivers receive the more part of their waters and all their larger tributa- 
ries from the north ; those of the Catawba, North Fork, Zinvills, Upper 



vGooglc 



Creek, Jnhn^s River, Lower Creek and the three " Little Mivers " ; those 
of the Yadkin, Lewis's Fork,, Rediiie\s River, Mulberry, Roaring Creek, 
Big Mkin, MitckeWs River, Fisher'sl River and Ararat, besides a mul- 
titude of creelis, large and small, entering on both sides. 

These rivers, tipper Tadkin and Catawba, are of nearly equal size, and 
the fall is uearlj the same, being, for the Catawba, a little over 500 feet, 
counting from Old Fort to the great bend, a distance of 75 miles ; and 
for the Tadkin, from Eiehlands to the bend, 100 miles. Their combined 
drainage area is more than 2500 square miles. 

After entering the midland region of the State, these rivers properly 
belong to the fourth system and pursue a parallel course, which is a little 
east of south, but show very marked differences in other respects ; the 
Catawba having an additional length, to the State line, of some 70 miles, 
a fall of 300 feet, and draining a narrow valley of 10 to 15 miles breadth, 
— an area of not more than 700 square miles, and receiving no impor- 
tant tributaries from it, while the Tadkin has an additional length of 150 
miles, a fall of more than TOO feet, and drains a wide valley of an aver- 
age breadth of 50 iniles and an area of more than 5000 square miles ; re- 
ceiving, besides a number of large creeks, five considerable rivers, two 
from the west. South Tadkin and Rooky Ritei; and three from the 
east, Little Yadkin, Vvihar-rie and LiiUe River, thus becoming the 
largest river in the State. The aggregate lengths of these twin streams 
and their confluents in this State are respectively some' 325 and 550 
miles. 

Both tiiese rivers are navigable for the most part of their course 
through and even beyond the midland region, except at a few shoals, and 
rapids, most of them easily snrniounted by canals, jetties, &e. Such im- 
provements were undertaken about 50 years ago, but never completed 
There were no serious obstroeti(m8 on the Catawba, and that riv^r was 
navigated for some years by flat boats, and the Tadkin also furnishort an 
outlet for the produce of several counties up to the foot of the Blue 
Kidge. The Narrows, however, constituted an obstructiph of it 'suf- 
ficiently formidable character to defeat the enterprise undei'ia'fe'eii by'the 
State for the improvement of that river. 

The third rvcer system \s t\\i\t of the Dan and its, tribntari!?s, which, 
with the Roanoke, (its continuation), drains the counties along the north- 
ern border of the State from Surry county to Northampton,^^lmoBt from 
the Bhie Ridge to the coast ; although in the middle part of its coul-se it 
makes a northern curve into Virginia. It is the longest river in the 
State, its distance, measured along its course from the northerti border of 
Stokes to tiie mouth, being more than 300 miles, and it is further notable 
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as tlie only one of all tlie i-'wi^u rising in the Blue Ricig'i wliicli reaclios 
the Atlantic iviihin the SUiie. Its drainage area (in North Oarolira) ig 
about 3000 square miles, and aggregate of river lengths, 325 nnilea; its 
principal tribiitanes being Town Fork, coming in from the west, in 
Stokes county ; and Mayo Siver and Smiih's liwer, which enter on the 
north side, in Rockingbanij and Hico, in Person. Its fall from Danbury 
to the sea is C86 feet. It is navigable the whole distance from the east- 
ern border ot" Stokes, except at a few shoals and rapids, and these are 
easily overcome by csnala and other simple contrivances of the system Ov 
slack water navigation ; and in tact, such improvements were once par. 
tially effected and the whole length of the river navigated ; and steam- 
boats now ascend to the lower falls at Weldon, and flat boats are used on 
the other navigable stretches to the borders of Stokes eonnty. It dis- 
charges its waters by several months into Albemarle Sonnd. 

The fourth liiver system ixic\a&es thefonr streams which rise along the 
southern slope of the easterly ridge, or watershed whose northern de- 
clivity is drained by the Dan, viz ; Tar River, Neiise River, Haw River, 
Deep River and Capo Fear, (and tho loivor portions of the Yadkin and 
Catawba, as above described). 

Tar Hiver rises along the west side of Granville county and among the 
mountainous swells on the eastern edge of Fsrson, and ilows first in a 8. 
S. E. course, and then more easterly, receiving several large tributaries, 
and drains most of eight counties, an area of nearly 5,000 square miles. 
The fall, from the junction of North Fork, is more than 400 feet, the last 
considerable water power occurring near Rocky Mount, on the Wil- 
mington and Weldon Railroad, tho seat of Battle's cotton factory. It is 
navigablp to Tarboro', 14 miles east of the Railroad. Its aggregate lengtli 
is 17^ miles. 

Neune Siver has its head waters among tho same highlands, in the 
sonth of Person and Orange eonntiee, and pursues the same course as the 
Tar, to Smithfield, the head of navigation, in Johnston county, and 
then making a similar easterly turn, reaches Pamplico Sound at Newbem> 
receiving at this point a large tribntary on tlie south side, in the Trent 
Siver. Its breadth at Kewbern is two miU'S, and it rapidly widens to 
five, and at length to seven and eight miles, its fall from the northwest 
corner of Wake county, where it takes origin in the union of three streams 
at one point, (Flat Siver, Little Siver and Eno), to Newbern, is about 
340 feet ; aggregate length, (adding that of two other large alHaents, Con- 
tentfiea and (another) lAtile Siver, which enter from the north), abont 
325 miles, and drainage area very near 5000 square miles. 

Haw Siver and Deep Siver, the components of the Gape Fear, rise in 
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Eockingliam and Guilford counties, and flow S. S. E., tlie latter making 
an eastward sweep from tiie southeast coruer of ^Randolph along the 
southern border of Ohstliara,tlll it meets the former in the southeast 
corner of the latter county, the united waters pursuing the same average 
eourtie (in the Cape Fear) to its month in the sontheast corner of the 
State, 30 miles below Wilmington. Haw Eivcr receives two large tribu- 
taries, Alamance Creek and New Mope Eimr. Its fall from the Pied- 
mont Railroad crossing, in the northest corner of Gnilford county, to its 
confluence with Deep River is 470 feet, aftbrdingwith its aiHuents, many 
excellent water powers, a number of which have been ntilized in cotton 
factories, flouring mills, »&o. Deep River, which rises in the western part 
of Guilford county, has a fall of some 600 feet from the crossing of the 
J^orth Carolina Railroad, and drives a number of mills and factories, chiefly 
in Randolph eountj'. Its largest tributary is Rocky River in Chatham. 
The Cape Fear is navigable to Fayetteville, more than 100 miles above 
Wilmington ; and its upper portion was once improved by the State at a 
cost of nearly $1,000,000, and navigated its whole length, as well as some 
80 miles of Deep River, throiigli the coalfields and iron beds. The fall 
from the conflnence at Haywood is 135 feet. The aggregate length of 
the Cape Fear and tributaries is not less than 500 miles, including Upper 
Little River, Lower- LitUe River and Rockfish Greek on tlie west, and 
two large navigable rivers from the east, viz: Black River, entering 13 
miles above Wilmington and draining Sampson and portions of Cumber- 
land, Bladen and New Hanover counties, and Nroth East River, con- 
fluent at Wilmington, The drainage is not less than 8,000 square miles. 
Jfev! River, with its branches, is nearly confined to Onslow county, rising 
in the border of the great swamps of Jones. For 15 miles this is a tida) 
river, 3 to 3 miles wide. 

In the southeastern angle of the State arc two other water courses of 
considerable size: Lumber River, which rises in Montgomery county, 
but derives its waters chiefly from Richmond and Robeson, passing the 
State line in Columbus, with a fall to this point of some 200 feet, and a 
drainage of 1,800 miles: and Waocamavj River, v/}uc\i rises in the lake 
of the same name in Green Swamp, and after a southerly course within 
the State of some 30 miles, and a fall of about one loot to the mile, en- 
ters South Carolina, and flowing parallel to the coast for about 50 miles, 
enters the Atlantic, with the last named stream, by way of the Pecdee, at 
Georgetown. Both these rivers are boatable for considerable distance 
within the State, the latter quite to the lake. 

In the northeastern part of the State are several broad navigable rivers 
which drain this much watered angle of the State, — an area of some 2,500 
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square miles, in a southerly direction, into AlLemarle Sound. Of these 
the Chowan is the largest,— with the Meherrin, about 100 miles long, and 
navigable beyond the State lino ; and having a fall from the point where 
the latter crosses the border of some 40 feet. The other of theee rivers, 
Perquimans, Little Biver, Pasquotank tiViA North River, rise in the great 
tractsof swamps near the State line, and have a scarcely perceptible fall 
of less than one foot to the mile, terminating in wide bay-like arms of the 
sounJ, And the other rivers which drain the alluvial and swampy re- 
gions near the sounds are of tlie same character,~broad and navigable, 
but M-ithlittle fall, and therefore of no interest in a manufacturing point of 
view. 

On the south side of the Albemarle enter two such streams from the 
great swamps of Hyde and Tyrrell counties, thsAUigaior and the Scwp- 
p&rno7ig. 

Pungo Biver is a wide stream of like character, which flows from these 
last Bwanips southward into Famplieo Sound, entering at the same point 
with the Tar, (or Pamplieo) Eirer, and is not less than three miles wide 
at its mouth. Midway between Tar ardj Neuse, h Bay liiver,! to ^ 
miles wide. Between the Nense and Cape Fear are several other very 
short and broad tidal streams, as. White Oak Biver, from the swamps of 
Jones county, and J^ewjiori and North, Biver in Cartere!; county ; and 
aoutii of the Cape Fear, Zochwood''s Folly and ChalloUe. 

It will be found, by summiug the aggregates of the river-lengths of all 
the river systems of the State, that the total aggregate is about 3300 
miles, (just the length of the Missouri from its source to the Gulf), and 
their total fall about 33,000 feet, or an average of 10 feet to the mile. 

If, then, we imagine a river of about the average size of those above 
described, say the Haw, or the Nense, with a length and fall equal to the 
above aggregates, we sliali reach a very simple conception of the matter. 
Or perhaps we may even more readily grasp the totality of these results by 
taking one of the above described river systems as furnishing, in its 
length, fall, and drainage area, units of which the grand aggregates for 
the whole are simple multiples. The Neuse for example, drains an area 
of 5000 square miles, has a total length (with its tributaries) of abont 
325 miles, and the aggregate of the falls of the main river and its prin- 
cipal affluents is nearly 1100 feet, so that this liver system, if the fall 
were three times as great, would hear the simple ratio of one-tenth to all 
the total aggregates for the Stale ; that is to say, ten river systems equal 
to that of the Nense, but with three times its fall will represent the ex- 
tent and dynamical effect of the whole river system of the State. 

"Watei: Powkk. — It will be apparent from the foregoing rapid sketch, 
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that the water power of the State ia enormous and distributed over its 
whole territory except the immediate seaboard. 

And only the larger class of streams has been included in the fore- 
going calculation, while hundreds of creeks, many of them large enough 
to be classed as rivers in other countries, — larger than the Tiber or the 
Arno — and of snfficient power for an indefinite number of mills and 
factories, have not even been named. In the piedmont and mountain 
regions especially, exist a multitude of streams, affluents of the great 
rivers, which in their descent of hundreds of feet from the upper slopes 
and table lands develop an aggregate amount of force, probably not much 
less than that of the main streams. 

But it is not impossible to reach some definite conception of the amount 
of this mechanical power. We may arrive at such a result in several 
ways. The data already obtained for the aggregates of the river lengths 
and falls will serve as the basis of a firet approximation to an estimate, 
if we add another which can only be obtained by an actual measurement 
of the power developed by such an average river as the Haw or the 
Neuse in a given amount of fall. Such a measurement of Haw Eiver 
lately made at ife confluence with Deep lliver, gives a force which may 
be expressed simply as 200 horse powers per foot of fall, aftei' deducting 
ten per cent, for a slight rise in the river. If the half of this be taken 
as the average for the whole length of the stream, the additional datum 
required is 100 horse powers per foot of fall, for a river 3300 miles Jong 
and falling 10 feet to tlie mile. This gives a total mechanical effect of 
3,300,000 horse powers. 

A second approjsimation may be reached by starting from an entirely 
different point of departure. Given the average annual rainfall for the 
State, the proportion of it which escapes by evaporation and the average 
elevation of the surface above sea level, the dynamical effect of the de- 
scent of the residuum through the known vertical height is readily calcu- 
lable. The average annual rainfall, as stated elsewhere, is certainly not 
imder 45 inches. If the loss by evaporation is assumed to be 70 per 
cent,, which is rather over than under the fact, the residuum to be ac- 
counted for by drainage is 13^ inches. 

The average elevation of the surface may be obtained approximately 
from ilic following data, viz : 

Area of the State, 50,700 square miles. 

" " sounds, 3,300 ' " " 

" " land surface, 47,400 " ■' 

*' " coast region, 15.000 " '■' Elevation, 50 feet. 
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Area " snbeaBt'ii,reg'n 9,000 " " " 200 '■ 

" '■ middle " 12,000 " " " f!50 " 

" piedmoijt " 6,000 " " " 1,000 " 

'' " mountain " 5,400 " ■' " 2.600 " 

A simple calculation gives the average elevation of tho land sarfaee at 
640 feet. Thia is different from the result obtained by others, from I 
known not what data, or assumptions. But the restdt can not he fai' 
from the truth. 

The amount uf water carried off annually by drainage is then 46,000,- 
000 tons. This will develop, in s descent of 640 feet, a total force of 3,- 
370,000 horse power. 

The capacity of all the steam engines, stationary and locomotive, in 
England, as given by tho Prussian Bui'ean of Statistics, is 3,300,000 horse 
powers ; that of the United States, 3,800,000. 

The artificial production of such an amount of force requires the eon- 
samption of more than 4,000,000 toes of coal. 

Some notion may be obtained of the relative coat of water and steam 
power from tho fact, mentioned by the State engineer of Maine, W. 
"Wells, that the expenditure for the former, at the water works of the 
city of Philadelphia is less than one fifteenth of the average cost for the 
latter, in four cities, in which coal is $5.50 per ton. 

The actual instrumental measurement of even the principal rivers of 
North Carolina will be a work of time and labor ; bat a few such meaa- 
nrements were made during the past autumn, which are given merely as 
first approximations, being made, of necessity, very rapidly and with im- 
perfect appliances. The figures given are therefore subject to future re- 
vision and correction for errors which, however, can hardly be serious. 

The Roanoke, measured at Haskins' Ferry, more than 50 miles above 
Weldon, and more than one-third of the distance from the latter point to 
Danville, gives a discharge of 177,000 cubic feet per minute, or 335 horse 
powers for every foot of fall. The entire manufacturing value of this 
stream, so far as its course lies within this State, is about 70,000 horse 
powers. 

The discharge per minute of the Yadkin, measured at Brown's Perry, 
near the N. C. Eailroad bridge, where tho breadth is 650 feet, is 155,155 
cubic feet, which gives 294 horse powers per foot. The river at this point 
is not more than half the size which it attains before leaving the State. If 
therefore 300 horse powers be [:iken as an average for tho fail of 850 feet 
from Wilkesboro' to the State line, the aggregate of horse powers devel- 
oped is 355,000. The practical effect of this force may be seen from a 
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statement of the ainooiit of work which it is capable of performing, as for 
example in driving cotton mill macliinerj', being sufficient to turn 10,- 
200,000 spindles, which is four times aa many as are fonnd in Maesaelin- 
setts, and far more than in all the factories in the United States. 

The Catawlja was measared at Marshall's Ferry, near Hickory, and 
gives at (hat point a force represented by 245 horse powers per foot; 
which, taken as an average f'jr the fall of 730 feet tVoni Pleasant Gardens 
to the State line, gives a total of 184,000 horse powers, or a capacity of 
7,360,000 spindles. 

Tiie force of Haw River, and of Deep River, at the confluence, is for 
the first 200, and for the second, 120 horse powers ; and that of the Cape 
Fear, therefore, 320, or nearly as much as that of the Roanoke ; the ag- 
gregates are, for the Cape Fear, to Fayetteville, 45,000; for the Haw, 
from the Piedmont Railroad bridge, with a fall of 470 feet, and an aver- 
age force one half of that at Haywood, abont 50,000 ; and for the Deep, 
with the like assumption, 35,000 ; and for the three, 130,000 ; or an ag- 
gregate force sufficient to turn 5,200,000 spindles. 

An approximation may be made to the power of any of the rivers of 
the State heretofore described, by a simple calculation based upon the 
relative drainage area and the fall. Sncli calculation will give for the 
South Fork of the Catawba, foi- example, a probable mechanical effect 
per foot of about 50 horse power in its middle course, and an aggregate 
of 25 to 30,000. 

The sum of the powers above computed ia more than 600,000, or 
nearly one-fifth of the whole theoretical estimate for the State, al- 
ready given. And this aggregate only inchides the main rivers, and 
would be largely increased even by adding the amounts for the larger 
affluents. So that it will be apparent that the theoretical estimate is 
(luite within the limits of probability. 

But there are several remarkable water powers in the middle and east- 
ern sections of the State, which are worthy of more particular notice. 
One of the most notable of these is at the lower falls of the Roanoke 
which terminate at Weldon. The whole force of this magnificent river, 
developed by a fall of 100 feet in about 10 miles, could easily be rendered 
available by means of the canal which has its outlet at Weldon. The 
power of the Merrimac at Lowell is not comparable to this, and it is in 
the midst of cotton fields, and yet has never turned a spindle. Another 
tine water power is found on the Catawba at Mountain Island, 12 miles 
west of Charlotte, the fall being at least 40 feet and having the advan- 
tage of a similar canal. It drives only one large cotton factory, while it 
is a sufficient for a whole city of them. 
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Oo the South Fork of the Catawba in Gaeton county, is a third noted 
power at iligh Shoala. The fall is some 30 feet, and althongii it has 
been utilized to the extent of driving the machinery of extcusive roll- 
ing mills and some half dozen forges and pnddling furnaces, not a tithe 
of the force is turned to account. 

And there are many other important powers on the same stream, which 
is a succession of rapids for many miles as it breaks throngh the ledge of 
Spencers's Mountain, of the King's Mountain range, 

A fourth valuable water power, as yot only utilized to a very small ex- 
tent, is that at Lockville, in Chatham county, on Deep Eiver. The fall 
here is 36 feet. And along this river, and the Cape Fear, are nineteen 
dams built by the State for the improvement of the navigation ; and 
most of these are still standing at least in part, and about half of them 
have been reeentiy put in repair by private enterprise, in developing the 
iron and coal interests of the region. Here there is a force of over 
50,000 horse powers, (or 2,000,000 spindles), already rendered available, 
and }'6t wholly unused, although it is within the cotton region. There 
are about a dozen factories on this entire system of rivers, some 10 or 
12,000 spindles, requiring some 300 or 400 horse powers, that is, about 
a four hundredth part of the whole. 

But the most remarkable water power in the State is yet to be men- 
tioned, and is one which has never been turned to the smallest aceoiint, — 
that at the the Narrows of the Yadkin, in Montgomery county. 

At this point the whole immense volume of the waters of this, the 
largest river in the State, is suddenly compressed into a narrow, rocky 
gorge of the Uwharrie Mountains, a broad, navigable expanse of more 
than half a mile contracted into a defile of about SO feet breadth, — 
through which the torrent dashes with an impetnosity to which the "ar- 
rowy" sweep of the Rhine, in its most rapid mood, is but sliiggishnees 
itself The total descent of the Narrows and the Rapids, in a distance 
of some two miles, is not less than 50 or 60 feet; at the termination of 
which, at the confluence of the Uwharrie, the river attains a width of 
more than one mile. 

This locality is about SO miles from the nearest railroad. Those pre- 
viously named are either on, or very near to some line of rail, and all 
are within, or on the margin of the cotton-growing zone, and in a region 
of abundant and various agricultural products, and except the flrst men- 
tioned, are among the hills of the middle eectioii, which is noted for its 
salubrity of climate. 

Elevations, Pkofilks, &o.— A large mas* of materials has been col- 
lected with a view to the constrnetion of an approximative topographical 
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map of the State, bnt it is still insufficient for that purpose. As many of 
the data, however, have an interest by theiuHelves, a portion of them are 
given here. They are derived from various sources, beeides the observa- 
tions made in connection with the Geological Survey. A large part of 
the monntain region of the State has been triangulated, (partly by Prof. 
Guyot, and partly by the Snrvey), in a sort of secondary system, so as to 
locate, at leaat approximately, the prominent points and features with re- 
spect to each other, bnt as observations of that sort will be of little gen- 
eral interest, apart from their mapped resnlts, that portion of the work is 
reserved for a fntnre volume. 

Elevations — The altitudes given below are derived in part from rail- 
road levels, and in part from barometrical measurements, (both mercurial 
and aneroid), from railroad benches, and partly from the latter with the 
aid of the barometer and pocket level. These several sources wilt be in- 
dicated by the following abbreviations : Railroad levels, E. R, ; barometri- 
cal measurements, B.; aneroid, A,; barometer and pocket level, P. L. 
A large number of the barometrical altitudes in the mountain region 1 
owe to the courtesy of Prof. Guyot, of Princeton, who has kindly com- 
municated to me many of his results in advance of their publication else- 
where, with the reservation that a few of them may possibly require cor- 
rection, to the extent of a few feet, upon a revision of the computations. 
And many of the measurements of the Survey marked P. L. are very 
rough approximations. 

It is not easy to classify these data. The grouping by orographic re- 
lations, adopted by Prof. Guyot, is perhaps the most simple and intelligi- 
ble, and will therefore be followed as tar as practicable. 

ALTITUDES IN THE SMOKT MOUNTAINS. 

i. Tin: part of Uieehaia bsymul tM Slats line in Teansasee and Ckorgia, soalh of ike JBioastm Mvei; 
called the Frog Mauntaiits. 

Big Frag, (Ga.), 4 ~ ^ jo 

Cowpen, (Ga.), 

Flat Top, (Ga.), 

Flat Top, (Ga.}, (eaat en I o5 b 

Polecat Knob, (6a.),. 3 537 

W, N. Goss'houBe, (Ca) 198 

Little Frag Mountain Tenn 3 S4 J 

Panther Knob, Tenn. fl60 

Ducktown, Tenn.,.., ] "8f j 

9. Between JSluiaasee and Tennessee Mvei-s. 
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L Sassaf K I 

L Uiiako utl n t peiL 

L Big SiBEafras 

Big Beave daia 

;, Little Beaverdan Bald 

L Wolf Pen Peaks of B Bald 

McDamelBald 

■ Peak one balf mile w of la t 

Hooper a Mealo v 

GapN of McD Esld 

■ MlddlePdge 

I' lii(.ttlesQake Knnb 

Laurel Toi 

Knob & of laot 

KnobN E odaflt 

L. Rongh. B dge 

L Shari Kn b 

StateKige first peak 

L Hoope B Cabin 

Haw Knob 

KacB Track E end 

RaceT ack middle 

littie SncfvlM 

L Rockj Knol 

L SMo Off 

Hangover 

R Tennessee H er State luie 



3, Betwfett Tennessee Siiier and Big P!)/eott 



..Bald Spot 

. .Great Ball a Cen nl Peak 
..GreatBaldE outb Pe k 
..Noitl Bal 
..Opoeaun ( ap 
. .Turky Kn b 
..SpenceCab o 
..Eagle Top 

..Thunde head Monntam 
. . Snaky Monnta □ 
. .Forney R Ago Peak 
. .Comer Knob 
.-Big Cherrj C ap 
...Big St neM ntaln 
..Chinzy K b 
..Mt. Buclle 
. . .Clingman s Don e 
..Mt. L y 
,. Coll OS ap 
..Mt. Coll 



. .Tomahawk Gap, -^,460. . 
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. ..NeighbDr, .. 1 

...Crosa Knoh 513 

...North Peak (Mt Saff d) f 535 

. . . West Peak, (Mt Curtia ) 6 56^ 

...Central Peak (Mt LoConte ) 8 613 

..Mt. Mingus 5 698 

... Right Hand or New Pap 5 004 

...Mt. Ocona,. 6 135 
, ..Peck's Peak .-3' 

...iDdian Gap, 1 

...Topof Richlaiiir 1 4 

. ..Rhelnhardt Gip 

...Laurel Peak /> 

..Thunder Knob 5 eb" 

..Three Brothers central Peftk 5 907 

..Mt. Alesauder Q 447 

. .Mt. Alexander south peik 6''99 

..Mt. Henry,. r 

,.Mt. Guyot,. OC 
. . TrieomET Knob 
..Raven's Knob 

. . Thermometer KdoL b 1 

. . Luftee Knoh P 
..Big Creek Knob n 

. . Starllog Moun al 'i 9d 

. .Big.Cataluch 6 159 

..Hannah Gap J 534 
. .Big Pigeon K ver n a o th of Pines Ore Sil 

5. JMaeen l^eoa W^er and M-ench Bi-oad. 

...BeavWallon Mountam 4658 

. . .Bear Wallow Mountain Gap 4 IIG 

...Heah'a MounU n 4 468 

.. Sandy MuBh Bald 5 IPi 
...CrabtreeBald 3J6 

. , . Max Patch Mountai i -ff 

, . . Mas Patch Gap 4 ^ f 

...Walnut Mountain i i 

. . . High BlufE, 4 -1 

...Indian Grave tap 4 _8S 

...French Broad btiteLIni, 1 \>4 

. . .Warm Springs 1 3^ 

6. Betmeen F>-ench Bioad and NotecMicky. 

...J. Chandlers' on Shelfon Laurel Riyer, 3,031 

...Little Bald, Madison tounty 4,876 

. , , Sugar Ix>af , High Peak 4 523 

..BigBatt,... 4STr 

. . .Bald Mountain, 5 o53 

. . Little Bald, Yancey counti , 5 17& 

. . .Egypt Cove, ProSll 3 Housi, 3 32U 

...HawKoob,. 4934 
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r. L Sampson Moun tarn 4 7T4 

B Sampson Gap 4,130 

P. L Tire Scald 4,T7* 

E Wolf's CatopGap, 4,358 

P. 1 FlatEoekMoantala, 4,!G4 

P. L Elk Wallow, 4,8a4 

B Toe RlTir foru, near mouth of Jack's Creek 3 ni 

7, Belmeeii SbUclmcUy a«^ Walaiiga Simr, 

BafeersvlUe, (about) 3,550... 

Roan, High Knob 6,306. , , 

Roan, Higli Bluff, 0,396. . 

Graeay Ridge Bald, 6,330. . 

Cold Spring 6,132. . 

LitUe Yellow Mountain, 5,195. . 

*. L Humpback, (of Yellow Mountain,) 5,541.. 

Avery's Yellow Mountain, 5,440.. 

Cranberry Creek, ' at Cranberry, 8,061 . . 

Ragged Knob of Yellow Monni«in, 5,240.. 

Gap of Iron Mountains, near Cranberry, 3,784.. 

Elk Riyer, at Lewie Banner's, 3,696. . . 

Beech Mountain S,5il... 

Beeck Mountain Creek, mouth, 3,448... 

Watauga Rlyer, State line, 3,131 .. . 

S. Setioeen Walauga Sii/er and Head Waims of New 

Jehlel Smltk'B house. Cove Creek, 

Riei Mountain Bald, Watauga county, 

Grassy Knob, of Rich Moantain, 

Salt Rock Ridge, Rich Mountain, 4,681 . . 

Big Bald, Rich Mountain, 

State Gap, (between B, B. and Snake Mounta[n,)4,4C 

Elk Knob, 

Snake Mountain, 

White Top, Virginia, 

Miller's house, head of Meat Camp Creek,.. 

John Green's, Moat Camp Creek, 

Ho ward Gap, Rich Mountain, 3,61 

Hodge's Gap, 

H. W. Hardin's, floor, 

Sngarioaf, 

Harmon's Knob, 

'.L. Pine Orchard Mountain, near Elk Knob, . . . 

'. L Riddle's Knob, near Elk Knob, 4,8( 

Mouth of Elk Creek, (New River,) 3,81 

Jas. Dobbin's, on Elk Creek, 

Black Mountain, 

Gap at head of Three Top Creek, 

Paddy's Mountain, Ashe countj, 

Phoenix: Mountain, 

The Blulf, S,0( 

The Bluff, south end, 

The Bluff, ridge east, ; , . . , 
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L Rocky Knob 

ThreeTopMun n illle 1 nol 

L Three Top east knob 

L Big Knob, 

L Old Field Bfild 

EHJah Grier B 

Falls of LoQghope Creek foot 

Falls of Longhope Creek top 

I ThePeak, 

Month of Three Top Creel. V, orth 

I. — Mulatto Mountain 

Hegro Movintain 

Jefferson, C H 

Month of C anbetrj Creek Ne v Eit 



ALTITUDES ALONG THE BLUE RIDGE. 



Jack Lowe's liouee 1,4' 

Mill Creek, 3 miles from month, l,S 

C. C. McMiehels, ground, 1,2 

Rocky Ford of Miteiiell's River, l,i; 

Gideon Bryants, (river,) 1,» 

Thompson's Gap, 3,81 

Saddle Mountain, 8,8' 

A. M. Bryant's, S,S 

Bnll Head Mountain, 8,7i 

Bull Head Mountain, south peak, 3,81 

L Little Monntain, 8,0; 

Roaring Gap 3,9 

Cheek's Knob, Peach Bottom Mountain, 8,» 

Edward's Gap, Peach Bottom Mountato, 3,3' 

Fsrn^y Knob, Peach Bottom Mountain, #,11 

Little Grandfathar, Blue Ridge, 3,71 



i Watauga Connty. 



Flat Creek, crossmg, 

Clear Branch Gap, 

Lookout Gap, 

Bent Branch Gap, 

Cook's Gap, 

Boone, C. H , 

ITiree Forks, of New Ri\ er 

Rock Mountain, 

Josh. Winkler 1 house, 



3 M7 

mi 
3ias 

J9til 
3,104 
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(. I Via Hoitone fl or 

B g Eidge (of Blue R age 

Thunder Hill 

Blowing Rotk M uiitaln 

Blomna: {or 'W atau^) Gap 

Flit Top 

Shn 1 3 Mill Fond V, atangi S 

Henri Tajlor s honae 

Tpp at liead of Wataaga a d L nviUe River 

GrandfathT 

McCanleES Cap tetweon Unvllle mlElt B 

7 ^k Mountain (near Grandfather) 

Hanglcc Roel 

Ragged Ridge between last t to 



Hi gl gR k Ci 



hi mtchdl County. 





Sugar Mountain, 


-iS^R 






Beech Knob, (near last) 


'i067 






Flat Top, (near last), Blufl of 


5036 




L. .. 


High Ridge of Soggy, . . 


4 Ijl 




R. .. 


Miller's Gap, Blue Ridg , 


3,733 


LrlKllJf 


R. .. 


.... Toe Eiyer, at Old Fieldj of Toe, 


8 553 






Soapatone Gap, Bine Ridge, 


3,aeo 






Piegah Gap, head of Bmshy Creek, 


8,487 






Gap at head of North Fork, of Catawba, 


^,407 






Rattle Snake Spring Gap, near Linvllle Fills, 


3S10 






Gap J mile north of last. 


32S3 






LlnTllle Kiyer at Pierey'e 


8,61)7 


Gnjot 




LinyiUe Rlyer Ford, near PiBgah Gap, 


d297 




R, ,, 


LinyiUe River Ford, near Horshaw's, 


3,485 


Qardne 


R. .. 


Barrier's Gap, Jooaa' Ei3ge, 


a,757 




R. .. 


Gap at head of Wilson's Creek, 


3,77a 




E. ., 


Head of Upper Creek, Barrier's, 


8 614 






,...01d School House at liead of Noilh Co\e, 








William English's,. 


3,0i) 








4362 






Humpback, The Narrows 


4 355 






Humpback, Mount Waslilngton, 


4,3«a 






....Toe River, ford near Childsvill'' 


i,ft,3 






. . . .Gillcfple Gap, Blue Ridge, 


2-795 






In Yancey (oitniy 








....Three Knobs, middle knob 


8,<t70 
8,^2 






. . . .The Narrows, head of Buck Creek 








3,387 






....High Pinnacle, 


5,701 


Unjot 




....Rocky Knobs, south Peak, 


■iaoe 






....Rocky Knobs, Big Spring 


5 080 






.... Gap between High Pinnacle and Potatoe Top 


^ISS 
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Ljttle'a Poak, 4,d69 

Hlgt Top 4 380 

BlLick Enub, 4 34e 

Dill's Knob, i 790 

Cane Creek Gap, head ol Crookect Creek, 2,984 

Hln.or^ Nut Gap J 884 

Sherilll's Porch i,'^7 

Little Plegah, near Hickory Nut Gap, 4,417 

Weed Patth Mountain, ^,939 
Jtt Henderson County. 

Bear Wallow Mountain, 4,233,. 

Bear Wallow Gap, 3,405. . . 

Clear Creek Gap, 3,770. . . 

Eeedy Patch Gap, 2,342 . . 

Broad lUver, (mouth of Reedy Patch Creek,). ..1,473... 

Bine Eock, 2,674. . , 

Bald Mountain, (or Pinnacle,) 3,834.. 

Miller's Mountain, 3,889.. 

High Top, spur ot Bear Wallow, 3,483.. 

Turkey Knob, spnr of Bear Wallow, 3,573. . 

Ball Top, spur ol Bear Wallow, 3,563... 

Round Top, '. 3,074 . , . 

Bank's Mountain, spur of Bear Wallow, 3,696.. 

Sugarloaf, 3,973. . 

Stone Mountain, (spnr of Sugarloaf,) ,...3,397. . . 

Hungry Mountain, 3,008.. 

Hungry Rirer croEsing, 3,303.. 

Top of ridge between Hungry Riyefs., 3,823. . 

Little Hungry Elver, 2,603. . 

A. J. Edney's forch, 1,593, . 

ChiLiiney Eock, (Harris',) 1,059.. 

Green River Gap, (Howard Gap road,) 3,174... 

Green River crossing, (Howard Gap road,) 1,633... 

Butt Gap, (Blue Ridge), 2,169 . . . 

Saluda Gap, (old), 9,340 .. . 

Saluda Gap, (new), 3,300. . . 

Corbin Moautain, (Saluda Mts.), 3,978. . . 

Grassy Monntahi, (Blue Ridge), 3,078. . . 

'. L Snaggy Mountain, 8,128.. , 

Harts' Knoh, 3,053 . . . 

Hammond's Knob 3,978. . . 

Hendersonyille, Brlttaln's, 2,lffr... 

Stone Mountain, 3,633. . . 

Chestnut Ridge, 3,71:0. . . 

Coley Mountain, 3,755... 

Pinnacle Mountain, 3,673. . . 

Crab Creek Gap, 3,423... 

Gap at head of Green River, 3,726. . . 

Sharpee Mountain, 3,355... 

17 
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} 8hnf ord'o, LitHe River, grounj, 


3,163 


Mouth of Little Ei-ver 


2,03^ 


: Thomas', ground, 


S,8(S 


Chestnut Mountain, 


%«r 




3 78R 


: Little River eroesing, Jones Gap road. 


i,b7i> 


: Jones' Gap, 


3,93'-. 


Caesar's Head, (8 C) 


1333 


Slicken&ap, 


3 873 


Cant.well'B Mountain 


iSon 


Graasy Folly Gap 


3S3a 


French Broad, opposilo Brivard 


at(w 


i Jesse Onens, 


8,168 


i Panther Tail head of French Broad, 


4 51fi 


: Headwaters of French Broad, 7no Owens, 


2,7S9 


} Cold MountaiDB, 


i,mi 


: Owens'Gsp, 


1579 




4 139 


: Tennessee Creok 


tfiil 


: CanadiiCiB.k 


1350 


i Head of h ml s (.reck, Tennessee Riflgp, 


3 313 


J,i Jackson Voimty. 




i Great Hogback, 


4 7»2 


Little Hogbaok 


4560 


} Gap between last two, 


4308 


; Gap at foot of Little Hogback, 


4,oaH 


Georgetown Mines, (Creek), 


3,173 




a,a.i 


Jonathan Zackary's, 


3,16^ 


Summit of road between ChatoOj,a I! und Toil 




'.way,.. 


8,58B 






Valley, 


a.!m 


W. F. PaBamore's, 


y,K77 


i. G. Green's, foot of Whiteside Mountain 


3,719 


WhiteBid' Mountain, 


4907 



I JI,lO 






. .Saesafi-as Mountain, 3,812. . 

. . Little Terrapin, 4,078 , . 

. iBlack Bock, 4,3W. . 

. .FoddnrBtack, 4,<i07. . 

, .Big Terrapin, 4,500. . 

. .Cowee Ledge, 4,403.. 

. .Chimney Top, 4,663. . 

..Shortoflf, -, 5,039., 

. . Knob before Shortoff, 4,636. . 

. . Stuly Mountain, 4,506 . . 

..Scaly Mountain, north end 4,780... 

.. Sealy Mountain, center, 4,835... 
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Flat d f n 




14-5 


Tee Q R R n 




^ 


Smih Kd 




<t3 


Vib Eo kMountan 




4M8 


rishh wkM nnan 




4 49 








Chinkapn fc o nt* n 




4 •« 


Mud C eekBad 




4 709 


Plaeaube w e Mud C 


k B and Osag 




KabunQa 




2 68 


Clajton Uap 




956 


NonaM an iln 




5 Mi 


J -H 


1/ 




Standing Indian, 




5 5M 


Chimaj Mountain 




4 9T5 


Enota, &a , 




4S1] 


Bald, (xa , 




4 479 


Dome, C a 






Tray ba 




4 4> 


TwinTra^.Ca 




4 ISO 


Wilej, Hiwassee R upper 


(orki, Ga , 


3,000 


TcsiuutLf, Ua 




4,477 
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leUm 



. . Augellco Gap, turnpike, , 3,044.. . 

. . State lino, R. R. croeeing, 1,804 . . , 

..Stansbury Mountains, liighest point, a,E99.,. 

. . Stansbury Mountains, R. H. crossing, 1,900. , . 

..Pack Mountain, 3,937... 

. .Rocky Face, 3,103, , 

, .Persimmon Creek, 1,75S.. . 

On Vall^ Mif!: 

..Murphy, 0, H 1 614 

. . Notteley River 7 miles above moutb 1 164 

..Moutbol Valley R (l-lwasBaeR) 1514 

..Valloytown,. 1 QU 

On Long JS^. 

. .Tatham'B Gap, , 3,639. . 

. .Joanna Bald, 4,743.. 

..Winding Stairs, 4,476.. 

..Waldroop Kuoh, .• 4,383.. 

, .Boulder'o Knob, 4,301. . 

Ukeoaah Mountains. 

. . Sherrill's, Cheowah River 3,073. , 

, .Cheowaii Mailmum 4,996.. 
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Fire'K 



..Cold Spring Knob, 

. .White Oak Knob, near Vallej-town, 

. .Beal'B Knob, 

. . Weatherman 'b Bald, 

. .Corner Knob, (of three counties,). - 



Valley ItiMi- Mountaim. 



. .Bariiett Mountain, 

..Chunky Gal, 

. .MeiilockBald 

..Compass Bald, 

..Tusquittah Mountain,. 

. . Koneheta, 

. . Valley Eiver Gap, 

. .RodMarbluOap, 



XanleAaleh Mouiitaiiis, 

. . Buminglowu Bald, 5,& 

..BurningtownBald, north end, 5,11 

. . Rocky Bald, 5,iC 

. . Toketa, 5,3' 

. . Wayah, 5,41 

..Nantehaleh Gap, 4,1( 

. .Monday's, Nantohaleh River, ford,' 2,9i 

..Tennessee River, month of Alarka Creek, 1,51 

. .Little Bald, 5,3^ 

. .Catoogftjay Mountain, 5,0i 

. .Albert Mountain, 6,9! 

. .Noleti Mountain, 5,0! 

..Piekcn'sNose, 4, Si 



CoKW Mofmiaii 



..Franklin, (C. H) 

, .Tennesse River near Fraul 

..Yellow Mouiton 

. .Coweu Mount.^n8 I ain N 

..Henderflon's, Fi e Greet 

. ,H. Banmgarlner & 

..Ashe's, 



. .'W'atauga Gap 3 . 

..John Howard a 31 
, , Grobblc Gap between Catawba Greek and Llltle 

Savannah Creek " S 

, -.Tones', SavannaJi Creek ^^4 

..Wllflon's, Saiannah Creek "3 

..Wild Cat Knob 44 

. . Cherry Tree Spring K t 4 4 

..BrnahyFork Gap 4 J 

..Cowee Old Bald 41 

. , Wesflah Knob i 5 
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...Little Bill Knob, 
...Uhnaljli Kiut) 
...Lofit Knub 
...YKnob, 
...RallleBnaki Den 
...Rich MoTintd 

In TiKkaseije VaUei/. 

, . . Soco River, ford, 

... Mouth of Bradley's Fork 
...MoutbofCullowhee River (1 icI. Jt ) 
. . . Mouth of Scott's Creek, (Tuck B ) 
. . .Mouth of Savannah Creek 

...Webster, (C.H,), 

...MouthofCullowhee Creek (Tuck R) 
...Mouth of Bench's Creek (Ooonaluftee E) 
. ..Mouth o( Bradley's Fork (Oeonalufta S) 
...Mouth of Raven's Fork, (Oconalufteo R) 
...Mouth of Straight Fork (Oconaluftte R ) 
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,,.Soe r 

. ..Eoa G h Soo 

...OldF dM ta 

...Hue be K 

. ..£no B sa 
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Lone Balsam 5 89** 

Old Bald head of BiChlanK reek ■>"'<( 

Rcinhardt Mountain S 11>6 

Beeth (jap B 4iH 

Kich MountalQ Bald 5 <)&1 

Mt HardT b »3 

Tennessee Bald 4 600 

C(urt House Mountain a "8S 

Dtvil s ( ourt House fi 049 

Sara a Knob 6 091 

ShlninK Bock 5 JSS 

Cold W ui tain b 063 

In Figeon Siver Valley. 

. .Hill's farm, Crabtree Creeit, 3,714. . . 

..Gap at head of RieWaad Creek, 3,411... 

. .East Fork of Pigeon, Th, Lenoir's, 2,855. . 

. . Forks of Pigeon, Col. Cathey's, 3,701 . . 

..WajnesTile, C. H., 3,75*- ■ 

. . .Great Plsgah, S,T57 . . 

. . .Little risgah, west, 4,734, . 



In Taney qf French 

Hominy Cove, S. Davls'e, 

Sulpliur Si rings, 

AsheviUe, C. H., 

R Marshall,. 

Gudger's, below Marshall, Fionth Bros 

Gahagan's, Laurel River, 

Lick Log Peak, Walnut Mount aios, 

Cracker Xnoh, north of road gap to Li 

R Mouth of Ivy River, (French Broad,) 

Three Fo ks of Big Ivj, 

Squire Blackstocks, Stockvllie, 

Dillingham's, below Yeates' Knob, 

Wheeler's, opposite Big Ivy Gap, 



III CoTiey Mver Vallei/. 

..Mouth of Cattail Fork, 'of Caney River), 2,873.. 

. .Sandoter Gap, summit of road 3,176, . 

, .BurnsviUe, C. H., 3,840, , 

, , Graen Mountain, 4,340. . 



Mack M<»<»l-xim, K W. Chain. 



. . Blackstock's Knob, e,3f 

..Yeates' Knob, 5,9' 

. , Cotk's Comb, 5,4^ 

. . Potato Top 6,'^ 



■ack Mo 



<ia,Mai« ( 
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Tra G p 
Tra Peak 
Gp 



..6,.'jSa Guyoi. 



Bu Head 
egy P nna 



Mountains about Forks of Toe Riiiei 



ash Cre. 



. Gap 



Grass J Ridge, 

Plat RoLk, R N Penlanci o i T5o 

Boll's Yellow Moantiiin 1,9SB 

Bright e Yellow, 5 303 

loe Rivei, ford near Antrey's, 3,547 

South Toe River ford, Burnflville road 3,^ 

ALTITUDES IN SPURS EAST OF TliE BLUE RIDGE. 

.Tryoii, Range, &c. 
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PacoletRie Ho vard Cap oal 9oU 

Columbus C H 1145 

Cornerstone marked N C and 8 C 1111 

Wblteflida Ford Greea River 800 

Summitofroad near Earle 8 Mt 1197 

BnshMt., 1 D ! 

Sandy Flam 10 9 

'. I, Hogback, (1 C S 

GlassyMt 1 C «8 



,*«(/< Jift«n 


ain.. 


H.i.k,ir> Nut -Ml on Crooked Creek, 


■!,m 


Lam Creek trap ntai Biindletnun, 


I,50B 


Sitvpr Creek Knob, 


2b32 


Dad'BKnob, 


2,9^^ 


Bie Hickorj 


aodi 


Ben's Ivnob, 


(about) SROl 


Henrv'fl Fork of Catawba, Wailick s, 


910 


Propat" Knob 


8033 



MouHlains o« Head Watei-e i^ Slide ft'eeft and Maiaba Jili:e 

...Wood's Knob, 3 634 

. ..Greenlee Point, 3 165 

...Santer'sPeak 1 W 

. . . Cheatnut Wooda, f hW 

...Machie'e Spring Peak > '!'« 

...fiuiik Creek, ford at Carson's 1254 

...Spencer EDiott'B, Buck Cr ek, 1670 

...Marlon,... 1,405 

. . . Mi-a, Erwln'a Pleaaant Gardens, 1 25^ 

LinviUe Mountains, *f . 

..Barnet Moore's, Unville River, 1,181 

, . . Jobn Warllck's, 1,313 

..Old Seliool House, near Linvilie Bivtr, 1,]M 

. , .Pinnacle of Linville, . . 3,889 
..HigheatjMDintotS.endofLinviiie (8 W point), 3,786 

. . Spring at liead oE Paddy a Creek, 8,4''a 

. . .J. H. Greenlee's poreli, 1,478 
. , .North Fork River, erosaing, Liniille Mt road, 1,613 

. . Linville Gap, head of Paddy's Croek, 3 039 

..ShortOff,nortli summit, 3105 

..TableKoek, 3,918 

..Hawkabiii, 4 0% 

. .Gap between Hawkabill and Table EocK, 3 931 



. . Hlbriten 2,242.. 

. , . Lunoir, Ijl'^S. . 

, . . Patterson, 1,3T9 . . . 

..Coi. J. C. Harper's, 1,355., 
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TadkiQ Elver, raoutll of Warrior Creek, 1,308 .. , 

Poor's Knob, Wilkes couot j, 3,665 . . . 

Oool Sap, :,8S5. . 

Wllkeeboro, C H., 1,043.. 

Yadkin River at Wilkefiboro fortt, 938... 

Taylorsyille, C. H., 1,264. . . 

Moravian Creek, road, above Wilkesboro,...,.. 1,311... 

Reuben Haze's, . ,■ 1,093, . , 

De Joumette's Store, Surry county, 1,406... 

Elkln Factory, Snrry county, 919... 

Elkin Factory, Surry county 913. . . 

Richmond Hill, Yadkin county, 1,080 . . . 

Yadkin River, ford below last, 805... 

Juflge Pearson's,.. 966.. , 

East Bend, 1,088... 

Glenn's Ferry, 770. . 

Brookstowii, Forsyth county 936. . , 

HM jHofitiiain and r^ion, 

Daltou'S, 99 1 . . . 

Little Yadkin, near Dalton'H, Salem road, 340... 

Wolfe's, 3 tnUas Irom Pilot, fSTT. . . 

Pilot Mountain, summit, 3,435. . . 

Pilot Mountahi, foot of cliff, 3,350. . . 

Sprlag on Pilot Mountain, N, E. side, 1,761. . . 

Hollow Road Gap, at foot of Goi'don's Mt., 1,338... 

Louis Creek, Ml. Airy road, 934. . . 

War Hill, J. Woi-th'a 1,199. . . 

Flat Shoals Creek, Mt. Airy road, 944... 

Top of ridge 6 miles east of Mt, Atry, 1,119... 

Ararat River, near Ml. Airy 988. . . 

8lewttrt'eCree-i, road, near Ml. Airy, 1,055... 

SaaniUimi Mountain, 

QuxUi Frip 1,331 

Danbun, C H , 836 

Dan River, ford near Danbury, 686 

Town Fork, ford near Germanton, 658 

Gerraanton C H 733 

Germanton and 'lalem rDid, top of ridge, 079 

Geimantnn and Sali,ra raid Muddy Creek, 868 

Germinton and Salem road 4i miles from 8 1,015 

King's Mountain arid r^ion. 

P. 1 King's Mountain, 1,650 

Crowder'e Mounlaln, 1 59" 

Ridge south of last, l,Off 

Grier Love's porch, hl4 

Dallas. C. H. SM 

Hoyle'e Ferry 6dl 

Spencer's Mountain, 1,371 

Confluence of South Fork of Catawbi 600 

18 
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Carolina City 

ttewlicrn depot,.. 
Dover Swamp,... 
KinaUm, 



OEOLOfiY OF NORTH CAliOLINA, 

RAILROAD PROFILES. 
AUantie and X-/rlh Carolina Sailroad, 






GoldBboro, 103 

Little River, 86 

Boon Hill, 1 60 

NeuBe River, 113 

Clayton, Zi7 

Walnut Creek 319 

Raleigh, depot 317 

Sommlt, . .' 503 

Morriaville, 308 

Ceflar Fork Chnrth, 41S 

Durham, 400 

Summit, .'il5 

Stone's Creek 453 

aummlt, , 630 

HUleboro', -^30 

EDO, second crossing, 524 

Summit, TSS 

MBbaneseille, 087 

Back Creek, 504 

Haw River, sas 

Graham 6i~ 

Summit, TOW 

Roek Creek, 665 

Summit, TT8 

Buffalo Creek, 686 

Oroenehoro', depot, 943 

Buffalo, BEOond crossing, 796 

Summit, 8U7 

Bull Run, 731 

Jameatowo, 831 

H%li Point, 943 

■Rich Fork, 649 

Lexington, 776 

rSwearlng Creek, 6^ 

Summit, 683 

yadkin River, 616 

Salisbury, , 760 

Charlotte, depot, 735 

Carolina Central KaUrond. 

Wilmington, depot, 10 

Northwest station, 60 

Marlrille, 65 
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Rosluaiile, 

Brown Marsh Swamp,. 
Brown Marsh Depot, . . 
BaMen Depot, 



Big Swamp, 

Luinbertoo, C. H,, 

Lumber Elver, flrat eroBsing, 

Lumber River, third croasiag, 

Mosa Neot Station, 

Bed Banks 

Argyle, 

Shoe Heel, 

Lanrinbnrg, 

McLaurin'fl, 

Gum Swamp, 

Laurel Ridge 

Ridge near Old Hundred, 

Joe's Creek, 

Horse Pen Branch, 

Ridge near Band Hill Station, 

Mark's Cntek, 

Beaverdam Brand), 

Falling Creek, near Rockingham, . 

Rockingliam, depot, 

Roefcingliara, C. H., 

Hitchcoek'a Creek, 

Peedee Rive-, (radkin), 

Carr's Mount, near Wadesboro', . . . 

Big Broivn Creek, 

Lane's Creek, 

AneOQ and Union line, 

Summit, 33 miles from Wadesboro 

Kichardson's Creek, 

Monroe 

Charlotte, 

Sugar Creek, 

Summit, 

MeCree's Creek 

Summit, 

Iiong Creek, 

Catawba Kiver, 

Rozell's Ferry road crossing, 

Hoyle's Creek, 

High Shoals Station, 

LIncolntoD, 

South Fork, 

Sammit, 

Lidlan Creek, 

Muddy Fork, 

Buffaloe Creek, 

Summit, 

Shelby, C. H 

First Broad River, 

Brushy Creek, 
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Sandj Euc 

Puzzle Creek 

Sammit 

Second Broiil Eivel 

Summit (b Eiies) 

8.2 roilea east of Reedy Patch Gap 

l).3 miles ea^t of Reedy Fiteli Ga^ 

Reedy Pntth Gap 



Batfiyh (6 Gaston Sailrond. 



Littleton 

Macon '^ 

Warrenton "^ at un 4 

lUdge ™j 41 

HenderaoD Oa 

Kittrell s 4 
Tar R YO Ki 

f n nk into 4 
Cedar Creek 

Pac ae Btatio 44 

ftake ounlyllne ■(h+ 

Neuse Rlyer "-6 
'lummlt 1 

Lrabtree C eeK " S 
Rale h d po S 

Saldyh c6 Augifsia Air-Line Bailroad, 

Gary 4Hi 

Apes, W. 

Laahley'a, 334 

Marry Oaks, 345 

HawRiTer, 175 

Deep River, 175 

Saoford, \Sj'i 

eummit, 4S7 

Upper Little Kircr, , ;i(!0 

Summit, 430 

Crane'8 Creek, 2fi0 

Summit, 345 

Lower Little River, 261 

Sharon's Eidge, ; . . 508 

Drowning Creek, 374 

Snmmit 4.TO 

Crossing of C. C. S. R., 5 miles east of RoeMngham, 3H3 



yGoogle 



INTEODDCTIOH. 



Wesleni Saili-oad. 



Saolord,. 

Egypt; depot, 

Bottom of Coal Shaft (Lelow sea level, 

Gulf,.... 



Big Buffalo Creek, 
Little Buffalo Creek, 
Sugar Creek, 
Morehead Station, 
Reedy Fork Creek, 
Brown's Summit, 
Benaja Cieek, flist croisi 
Benaja Station 
Haw Elver 

Big Troableeome Creek 
LitUe Troubleaome Creel 
Reldavllle, 
Kuffln Station, 
Felham Station 
State liuh, 



A'oj-th Weslei-n X^ai-i7i CaroUm 



■flreensboru N t H R d put 

-Soutli Biitfaio Creek 

Knlght'e 

-Friendsb p 

north Fork ot Deep R ve 

WhiteUeart s 

County line 

Kerneravllle 

&iuth Eork of Mudaj Creek 

Hollow Road eroBsiug 

Walltec's Creek 

Middle Fork of Muddy Cre k 

Bushy Fork 
Ridge,.. 
S&fh Branch 



Creensbo o depo 
Silver Bun 
Buffalo Cr ek 
Jamestoi n roal 
Ballentiae s St re 
iDeep River, 
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IllnsUaw's Ridge ISIS 

Old Ashboro road, 701 

Plank Road, opposite Ashboro, 855 

Samralt between Deep EiTer and Pedee, 750 

Henderson's Store, 661 

Garborough's Store, 763 

County line of Montgomery and Richmond, 023 

Fayettevllle Piaak Road, 545 

Old Scotch Fair Grounds, neo 

Little Creek, 263 

Catiege's Creeit 158 

Pedee (lowwater), 147 

Carolina Central Railroad, 13S 

Hitchcock's Creek, 131 

Solomon's Creek, 1^ 

Mark's Creek : 100 

SaSroad Survey from Wadcsboro' lo Askeboro'. 



Mt, bilead 

Summit 

Rocky Creek 

S. ZaclkE 

West prong of Uttle Kn er 



Western Siirth Carolina li 



Walnnt Branch, GHO 

Summit, 759 

Second Creek, ; 665 

Summit 837 

Third Creek, 710 

Rowan and Iredell county line, 856 

Stateaville, 94(1 

Third Creek, second crossing, 810 

Summit, HSO 

Back Creek, 845 

Sumhiit, , 958 

Catawba River, (water), 762 

Summit, 878 

Maekline Creek, 7T8 

Summit, l,03fi 

Hall'B Store, 1,154 

Drowning Creek, East Fork, 1,054 

Drownhig Creek, Middle and West Fork, 1,040 

Drowning Creek, 1,070 
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Bridga Creek, 1 ,ti5 1 

Summit, 1,373 

Double Branch 1,093 

Oonelly'a Gap, I,2fi9 

Ward's Branch, 1,195 

Ifuntlng Creek, 1,030 

Morganton, 1,140 

Silver Creek, 1,033 

Muddy Creek, l,Oi)0 

StUl House Gap 1,855 

Marion, 1,435 

Opposite Carson's, 1,284 

Catawba, opposite Mrs. Greenlee's, 1,294 

Point Tunnel, '. 1,633 

Mill Creek, fourth crossing, 1,510 

Falls of Catawba,.. 1,941 

lUdge between Mill Creek and Catawba, 3,269 

Swannaooa Gap, 3,657 

Swaonanoa Tunnel, 3,510 

Month of Flat Creek, 3 2,3S0 

Summit, 3,304 

Mouth o£ Swannanoa, French Broad, 1,977 

Crossing of Srenoh Broad, I,9ft4 

Alesander'a Bridge, 1,796 

Mouth of Ivy, I,fi84 

Marshall, 1,64T 

Rocky Bend, 1,446 

Mountain Island, 1,364 

Warm Springs, 1,335 

atate line, l,3f>4 

Sailroad NarBey from Morganton to Craitbtrry, 

Morganton, Main Street, 1,1S4 

Catawba Elver, Fleming's (ord, 1 019 

Upper Creek, at D. Forney's, 1,011 

Head of Steele's Creek, road crossing, 3 S39 

SeaA of Upper Creek, Old Mr. Barrier's, 3 614 

Gap of Jonas' Ridge, B. Barrier's, 3,757 

Gap between head of Wilson's Cr., and LInvilleR., 3,773 

Linville River, ford near Horshaw's, 3,4S6 

Miner's Gap, (Blue Ridge), 3,733 

Toa River, Old Fields of Toe, 3,558 

Gap of Smoky (Iron) Mt. road, 3,784 

Cranberry Cr. , at Cranberry, 3,051 

State line, 3,083 

Sailroad Sarvey fi-om AsTiemlle to SaJuda Gap. 

Aaheville, 3,850 

Swannanoa, 1,S01 

Stevens', 5 miles, 3,399 

Branch , (1 miles, 3,263 

Ridge, 8 miles, 3,466 

Branch, 11 miles, 3,175 
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Tl ere la ge a oun a e al 1) I e po,^ aj 1 ^ of tlio 

State still in haod, which la not ready tor publication, and tliero are also 
a great many surveys, of railroads and canals, and plank roads of which 
copies have not yet been obtained. 

But any one who will take the trouble to study the above data with 
the State map in hand will be able to realize for himself the prominent 
and peculiar features of the topography of the State, and no one wlio 
does SO can fail to see the important bearinjj which t!ie subject has on the 
system of internal improvements, or to see the defects of our present sys- 
tem, if such it can be eailcd ; defects, the most glaring of which are due 
to a want of the necessary topographical knowledge on the part of the 
public, and of those who organized some of the dominant and most ex- 
pensive parts of the scheme. A topographical map, though only approx- 
mate, and even rude, will be of inestimable vahie in preventing the like 
expensive mistakes in the fature. And this is especialiy true of the more 
interior or western extensions of our public works ; the influence of the 
topography of this section ought to be controlling. It is proposed, as 
soon as all the existingsourcesof matoriais for the purpose are exhausted, 
and a few important connecting lines of barometrical levels can be run, to 
construct a relief map of the State, beside the geological map, on the walls 
of tiie Museum, 

Latitudes and IjOHGrroDss. — Inasmuch as no astronomical observa- 
tions had ever been made, (so far as appears from any record, with one 
exception, to be mentioned presently), to determine the geographical po- 
sition of even the most important points in the middle and western sec- 
tions of the State, it seemed desirable to ascertain at least approximately 
the errors of the positions commonly assigned to some of these points. 
For this purpose a good marine sextant and pocket chronometer were 
carried from Ealeigh, as a base, (whose position has been accurately de- 
termined by the Coast Survey), and a series of double altitude observa- 
tions of the Bun were taken at a number of selected stations, from Char- 
lotte and the neighborhood, to the western limit of the State. It wil! be 
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seen that some of these determinations are quite different from tlie values 
of the coordinates usually assigned to these in oiir State maps. It is 
noticeable especially that all positions west of the Blue Kidge are placed 
■too far wesi on the common maps, even those which arc adopted and re- 
published for their own use by the Departments of the General Govern- 
ment. Thus, for example, Asheville is too far west by about four miles, 
Waynesville by more than 2, Webster by more than 8, and Ducktown, 
(some 3 miles beyond the line), by 15 or 16. The last named is the most 
important. Observations were twice attempted at the State line, but tiie 
weather proving unfavorable, both attempts were failures. But a good 
series was obtained at Ducktown, and the result may be received as a 
pretty good approximation to the truth. And if eoj the length of the 
State mast be reduced from the common estimate by 16 miles or more; 
that is, this dimension wil! sha-ink to 470 miles. This result is confirmed 
by the fact that the longitude of Bristol, Tennessee, which lies northeast 
of this region, is misplaced on the same maps by more than 10 miles, as 
ascertained by the Coast Survey observations at that point, on the occa- 
sion already alluded to. This reduction will bring our western boundary 
{\)y» second cnntratction, hv\t much more legitimate than the former), 
very nearly to the longitude of Cumberland Gap, beyond which the ex- 
isting maps give it a wide projection. A consequence of this slirinkage 
wil! be a considerable loss of territory also, probably sufficient to reduce 
the total to a round 50,000 square miles; if the calculation be correct in 
■other respects; which is improbable, however, since it was no doubt 
made without reference to the obscure and uncertain history and actual 
position of our boundary lines. 

The determinations are the following, viz: 

Latitude. Longitude. 

Charlotte, 35° 15' 49" 80° 49'.5 

Corner stone of State lino, about 30 miles 

south of Charlotte, 34° 50' 29" 80" 47'.1 

Lincolnton, 35° 32' 21" Sl° 17'.8 

Corner stone in Polk county, 35° 14' !)" 82° 10'.7 

Corner stone in Folk county, as determined 

by Dr. Caldwell, 35° 15' 11" 



S2° 2S'.5 
82° 56'.0 



Corner stone at confluetK 


;e of Soiitli 


Fort 


of 




Catawba, (Dr. C), 








35° 9' 23' 


Asheville, 








35° 3.5' 55' 


Waynesville, 








35° 89' IS' 


Webster, 








35° 21' 43' 


Dock town. 








35° 2' 50' 
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Observations were made or attempted at a number of other points, but 
■withont siiceosB, as tbe weather waa niifavorable. An imperfect series of 
observations -was gotten, for example, at Murphy, and at the conflnenco 
of the South Fork of the Catawba, two of the most important of tlie 
points selected, but they are too defective to give results worthy .jf con- 
Udence. 

It is evidently a matter of some eonseqnenee that the State of North 
Carolina should know more of her whereabouts on the planet, and how 
much there is of her ; and it is proposed to extend the series of determi- 
nations, as it shall be convenient, so as Co fix at least the boundaries and 
some of the more prominent phy Biographical features, and thus bring the 
State map into something like reasonable correspondence with facts. As 
it is, not only the boundaries, as was seen, are much misplaced, bat our 
geographers, who plainly would not "respect even the Equator," if we 
had one among us, have mUlocated the Blue Ridge, in some cases even 
many miles. 80 that it is impossible without confusion and serious error, 
to use the existing maps as the basis of a geological map of any detail. 



The climate of North Carolina has a range corresponding to the 
variety of its topographical teatures, upon which, to an important 
extent, its various special or regional climates are dependent. The 
average climate of the whole State, of which that of the middle division 
is a fair roproscntalivo, places it in the warm temperate zone, or on the 
southern margin of the temperate zone, the limits of that zone Iwing 
taken at the isothermals of 40° and 60°. But on account of the peculiar 
geographical and topographical relations, its eastern margin being thrust 
outward a hundred miles beyond the position which the normal trend of 
the coast would ^ive it, and almost into the edge of the great gulf stream, 
and its western end not only extending inland nearly five hundred miios, 
but being lifted into high table lands and lofty ridges and peaks, many of 
them more than a mile and a quarter in vortical height, the isotherms in- 
stead of keeping the parallels of latitude, arc turned southward with a 
rapid curvature as they approach the western section, until at length 
they cross them almost at right angles. 

So that while the mean temperature of one extremity is both elevated 
and regulated, (or approximated to an insular character in its distribution), 
that of the other is correspondingly depressed and carried np even to the 
colder half of the temperate zone, giving us the climate of the Gulf States 
(Alabama and Texas), on the one hand, and of New England on the other 
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a truly continental raoge, within the narrow limits of one State. Indeed, 
if the leiigtii of the State were north and south, instead of east and west, 
stretching from South Corolina to New York, the variety of its climates 
wonld not be greater. 

The influence of climate on linnian comfort, industries, progress, civil- 
ization is all-pervading and despotic. The climate of North Carolina is 
one of the most important factors of her present and prospective condition 
and history. It is therefore worthy of carefnl inve-tigation and discussion 
in any attempt to study or to set fortli the reaonreos, advantages and 
capabilities of the State, And iicncc a system of meteorological observa- 
tions was organized in 1871, witli a view totiie elimination of tiio climatic 
peonliarties of all t!ie different sections. Tiiirty stations were selected so 
as to cover the entire territory, and to give at least one observatory to 
every geographical, or topographical subdivision, and instruments and 
blanks were furniahed and instructioDs given, (partly through tiie aid of 
the Smithsonian Institution in the first instance). This scheme contem- 
plated only observations of the temperature, rainfall, clouds and winds, 
und omitted altogetlier two of the most important climatarchie elements, 
moisture and barometic pressure, mainly for want of means to furnish the 
necessary instruments, but partly also for want of observers of sufficient 
leisure, or skill, or interest. For appeal was necessarily made to the pub- 
lic spirit of individual observers, there being no remuneration ofl'ered. 

Ot some thirty stations, reports for one year and upwards have beei> 
received from 24, the average number reporting at one time being 12 to 
15. It will be observed that several considerable tracts of the State are 
unrepresented, as for instance the region between Wilmington and Char- 
lotte and Greensboro', and that north of Greensboro' and Statesville and 
west of Oxford, and especially the large and well marked climatographie 
subdivision between the Catawba River, the Slue Ridge and the southern 
border. The plateau of the upper French Broad, (Henderson and Tran- 
slvania counties), is also well worthy of special observations, as well as 
that of Haywood county, and of Yancey ; and again in the extreme east, 
the whole peninsula between the two great sounds is one of the most pe- 
culiar tracts of country to be found in a dozen states, and peculiar too in 
many of those points especially connected withand determinative of one 
or more of the elements of climate ; yet in these different sections it bas- 
net been practicable to find observers, although they have been sought 
very diligently and instruments, ifec. sent to parties supposed to be sufti- 
ciently interested and self-denying; — and in a few cases reports have 
been received for one or several months. It is earnestly hoped that a 
better appreciation of the value of such observations to the whole State 
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as woll as to the particular section immediately concerned, not to mention 
the wider and higher interests of meteorological science, will lead to the 
■early filling of these wide gaps and to the resumption of ohsorvatious at 
other points where they ha^^e been intermitted for several years ; for, as 
is sufficiently evident on the slightest consideration, or from an inspection 
of the tabulated results of the observations hitherto made, the value of 
these series is proportioned to the number of years which they represent. 

It is due to the Smithsonian Institntion, which has done so mnch for 
tlie climatology of the whole continent and for science of meteorology, 
to say that the Survey has, in several instances, availed itself of its ob- 
servers, already secured and instrncted and furnished. And after the 
making out of the table of temperatures, here given, for all the stations 
where observations are made for the Sarvcy, or for which they were pro- 
curable from other sources, a number of others have been added from the 
proof sheet of a similar table, kindly furnished by Prof Henry. 

The stations thus added to the list are Gaston, Murfrees bo rough and 
Lake Scuppernong. The data for several other stations were obtained 
from the Agricultural Department reports, and from Blodget and from 
private records, — all derived however, I believe, from the records of ob 
servations procured. by the Smithsonian Institntion ; and the results of the 
computations of these have been in several eases, (Warrenton and Kenans- 
ville, for example), averaged with those of the Smithsonian proof sheet. 

The average for the different sections are the simple means of the 
■averages for all the stations within their respective limits; that for the 
State is obtained from the sectional averages by giving to them a weight 
proportioned to their geographical extent ; that is, to eastern, middle and 
■western, a relative value of 5, 4 and 1, respectively. 

Mean Tkmpekatcbks. — The table given below, contains the results of 
the computation and discussion of all the accessible data ; and it will be 
«een that they present many features of singular interest, notwithstanding 
the brief term of the observations at a number of the stations. 

A full discussion of these results is reserved for a future occasion and 
a more complete and ample collection of materials; but there are some 
salient points which will not be aft'ected by any amplification of observa- 
tions, that are worthy of note. 

By comparing the averages for the State with the corresponding figures 
for the different regions, it appears that the cnhimn for the middle sec- 
tion is almost identical with that for the entire State. These general 
averages are also repeated with notable exactness in the stafciqnal columns 
for Oxford, Chapel Hill and Albemarle, and the Charlotte column is but 
little variant. If a line be drawn through the three first named points, 
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it will be very nearly direct, and will very well represent the isotherm of 
59°. It is notieeaWy parallel to the Smoky Mountains and the coast, and 
ia midway between them. And thus a system of lines connecting the 
different points of equal mean annual temperature would represent 
graphically one of the chief charsicteristics of the climate and show its 
iutimate dependence upon topographical conditions. And similar charts 
for tlie seasonal and monthly means would bring to light many unsus- 
pected ])eculiiiritlcs of the different regions and would develop most im- 
pyrtHiit hearings upon their special agricultural adaptations. 

'The representative stations, whose columns of averages are closely cor- 
respondent with those of the different divisions, are Poplar Branch for 
tiie eastern, Oxford for the middle and Asheville for the western. Such 
stations are of course the most impottant, and are indicated by these re- 
sults as the proper points fur permanent and completely furnished me- 
teorological observatories. 

It may be noted further that the columns for the spring and autumn 
means are, at almost all the stations, very nearly the same as the annual, 
and the average of the two is still nearer to it. 

The influence of the Atlantic on the climate of the coast stations is ob- 
servable cliiefiy in diminishing the difference between the temperature of 
summer and winter, and this is effected by an elevation of the latter; but 
this is only seen in ihe stations south of Hatteras. The difference in the 
January and July means for this part of the coast is about 33°, while the 
corresponding figures for the middle region is about 40°. The effect of 
the mountains upon the difference of the summer and winter means is 
similar, but less, the amount being about 35° ; it is produced, however, 
chiefly by depressing that of the summer. 

And it may be here observed ihat the difference in the general features 
of the coast region north of Hatteras, (the Sound region), and the lower 
coast is so marked as to justify the separation of these tracts into two 
climatic sub-divisions. 

It is also worthy of note that the Iiottest month is Jidy, and the coldest, 
Decemher. In the north"' ^ portions of the continent Jannarj' is the 
coldest month. 

The average July temperature lor the whole l^orthern Hemisphere is 
71° ; and that for January, 49° ; the former figure represents the cor- 
responding fact for the western division o+' M^rth Carolina, and the latter 
for the southern coast. 
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MONTHLY, SEASOHAL, AND ANNdAL MEAN TEMPERA- 
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*Station a few miles from town. 

fDecember has observations for only one year. 

+Obaervfltions for several months incomplete. 
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TUBES POU A PERIOD OF YEARS, AT 32 STATIONS, AND 
REGIONS, AND FOR THE STATE. 
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liCurritaok county. S. I. Smithsonian Institution. 
^Halifax county, 
**A8he county, near Jeifcrson. 
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The coldest station is Boone, (which is also the highest) ; and the- 
warmest is Smithville. It would be a matter of much interest to have a 
record of obserfations for fho plateau of upper Liiiville, at the foot of the- 
Grandfather, nearly 1,000 feet higher than Boone. We should then have- 
both extremes. The anrmal mean temperature for the western division 
is 53°. 1. If we take only the three highest stations, (those nearest to 
this plateau), the average is 51° ; the two highest give 50°. 2 ; the single 
highest, 48°. 7. The difference of the isotherms for Asheville and Boone 
is 5°. 6, for a difference of 1,000 feet in elevation ; and a difference of SCO 
feet between Asheville and Bakersville gives 1".8, or 6° per 1,000 feet: 
so that it is quite within limits to place the isothermefor the Linville pla- 
teau at i5°. Taking that for Boone as representing the lower extreme, 
the isothermal range within the State is 17" : if the conjectiiral number 
for the Linville Bectiou be substitated, it is above 20". 

And there are many other regional and local climatic peculiarities which 
are well worthy of study, as for example, the very low range of the thermal 
means at the Statesville station, which is in fact climatically allied to the 
western instead of the middle section ; and, by contrast, the higher range 
of the Lenoir station, which ia more elevated and mneh nearer the Blue 
Ridge; and yet other phenoujena not shown in the tabular abstracts, as 
the singular manner in which areas of sudden winter cold, approaching 
from higher latitudes protrude long and narrow sinuses across the State, 
leaving parallel tracts, east and west, little or liot at all affected; and 
again the sudden reduction of the temperature over a limited tract, un- 
connected with any otlier area from which it could have been propagated, 
as if a tract of the upper strata of cold air had dropped frojn the clouds. 
These and a multitude of interesting meteorological phenomena must 
wait until another volume, for discussion, and even for adequate state- 
ment. 

Such are p-'-nuu of the more notable points which are obvious froni a 
simple iii^piK'tiun uf the table and a comparison of its different parts, 
among diomselvca. 

If a wider comparison be instituted between these columns and similar 
abstracts of temperature observations for other states and countries, yet 
more important features emerge. 

To begin with one of the last points mentioned, — the isothermal, 
range, —while it is not less than 20° in Nortii Carolina, it is 8° in New 
York, and 6° in Massachusetts. And any one who will take the trouble- 
to trace the isotherm of 66° and i5° across the continent, as in Blodget's 
charts, for example, will be able to realize the marvellous extent of the 
climatic range which the territory of one State presents. The former,. 
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starling from the soiitlieast corner of tliie State sweeps down through the 
southern half of Georgia and Alabama, many miles below Montgomery, 
niid in fact touches Mobile Bay (isotherm 65°.8), and crossing the Mis- 
sissippi a little above Natchez, malcea a southward bend by Austin, Texas, 
and after a slight upward curve reaches the eastern escarpment of the 
great western plateau, and then " runs down the longitude" into Mexico, 
making its final appearance in southern California on the Pacific coast. 
The other line, of 45°, starting on the coast at Portland, Maine, and 
bending geutly southward until it touches the northern edge of western 
Masschuselts, makes a sudden sweep to the north through Lake Cham- 
plain into the valley of the St. Lawrence, and then trends west a little 
south along the northern coast of Ontario, by Toronto, across the middle of 
Lake Michigan, and again with a northwest sweep through St. Paul, rises 
quite into the British Dominion in the valley of the Sascatehewan, boyond 
the parallel of 50° ; and only after reaching the flanks of the Rocky 
Mountains does it touch, by a sudden southward plunge, the latitude of 
the Grandfather Mountain. So that these two linea enclose almost the 
whole United States and a portion of British America and Mexico. 

The mean for the State, which is nearly 59°, if mapped, would enter 
its territory from Virginia, in Granville county, aud leave it in Mecklen- 
burg, and af^cr making a wide curve into South Carolina and Greorgia, 
around the southwestern end of the Appalachians, return to the par- 
allel of 36^° about midway of the State of Tennessee. 

If the geography of this line be traced through Europo and Asia, it 
will give a clue to still wider climatic relationships. It touches the Eu- 
ropean coast a little north of Lisbon, and passing through Madrid, hugs 
the upper coast of the Mediterranean round by Genoa, and bearing down 
through middle Italy by Plorence, turns again eaet by Oonstantinople, 
Trebizond, and on through tiie heart of China, passing near Shanghai, 
reaches the Pacific in the latitude of southorn Japan. And if the two 
extreme isotherms of the State, say only 48° and 66°, be followed around 
the globe, they will be found to enclose a zone within which lie nearly all 
the great centres of the population and power and civilization of the hu- 
man race, both ancient and modern, in the old world and the new. But 
climate, even so far as dependent on temperature, is not wholly expressed 
by the annual isotherms. On the contrary, as long since pointed out by 
Humboldt, a most "important influence is exercised on vegetation and 
agriculture, on the cultivation of fruit, and on the comfort of mankind, by 
difierences in the distribution of the same mean temperature through the 
different seasons of the year." "If in a thermic scale of different kinds 
of cultivation, we begin with those plants which require the hottest cli- 
19 
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mate, as the vanilla, the cocoa, banana, and cocoa-nut, and proceed to pine 
apples, the sugar cane, coffee, fruit-bearing date-trees, the cotton-tree, 
citron, olives, edible chestnuts, and vines producing potable wine, an ex- 
act geograpliical consideration of the limits of cultivation will teach iis 
that other climatic relations besides those of mean annual temperature are 
involved in these pheuomona. Taking an example, for instance, from- 
the cultivation of the vine, we lind that in order to procure potable winCj 
itia requisite that the mean annual heat should exceed 49°, that the win- 
ter temperature should be upward of 33°, and the mean summer tem- 
perature upward of 6i°, At Bordeaux, tho mean annual, winter, sum- 
mer, and autumn temperature are respectively 57°, 43°, 71°, and 58°. 
In the plains near the Baltic, where a wine is produced that can scarcely 
be considered potable, these numbers are as follows ; 47°. 5, 31°, 63°.7, 
and 47°. 5." It will bo observed that the corresponding numbers for the 
coldest station in North Carolina are all in excess of these last, viz : 48°. 7, 
32°, 68° and 48° ; and also that those for the middle division of the State, 
(and the averages for the whole), differ but little from the typical series of 
Bordeaux, viz : 58°,2, 40°, 77°, 59°. And when it is further considered that 
the same determinant series, for tho western section of the State, lies 
about midway between those of Bordeaux and the Baltic, viz : 53°, 37°, 
70° and 52° ; and that those for the eastern division exceed the Bordeaux 
series but little, being respectively 60°, 44°, 79°, 61° ; it is apparent that, 
so far as the cultivation of the vine is concerned, the whole State lies 
within the favored tract. Middle and eastern Jforth Carolina correspond 
to middle and southern France, and western !North Carolina to northern 
France and Belgium. And ail the climates of Italy, from Palermo to 
Milan and Venice, are represented. These points will be best under- 
stood, in the absence of illnatrative charts, by a few comparative columns 
of figures, for a few representative localities, as follows; 
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78 OEOLOor OF north cabolina- 

Maxima, Minhna and Range of Temj}eraiure.—The table pp. 76, 77, 
gives the average minimum temperature and the average maximum at a 
dozen Btations where observations have been taken for the longest pe- 
riods and are inost complete, or where the point of observation is of high 
I'epreecntative value; and also the meana of the maxima and minima of 
the Etations in each division of the State and the meana for the whole 
State. Thus the lowest reading of the thermometer to be expected at 
A^heville iu January is 10° and the lowest for the year 7° (in Decem- 
ber); the highest for January or December C3°; the highest for the 
year, 86° (in July). 

The lowest reading of all the stations is 4°, at Eoone, (in Jan.), the 
highest 102°, in July, at Goldsboro. The lowest range of the ther- 
mometer for the eaetern division of the State is seen to be 17°, and may 
be expected to be reached in Dec, for the middle 13°, and for the wee- 
tern 8°. 

The greatest monthly thermal range ia found in the winter mouths, and 
the least in July, (the latter being about half as lliueh as the former) ; the 
gretttest seasonal range is in spring and autumn, and the least in summer. 
The average of the yearly thermometric range for the whole State is 
78° ; the greatest yearly range is found at "Weldon, 91°, and the least at 
Beaufort, 70° ; no doubt Smithville gives still less. 

The extreme limits touched by the thermometer are ot^eii very differ- 
ent in regions of the same, annual temperature. The most marked char- 
aeteriatie of littoral and insular climates is exhibited in the diminution of 
the thermal range, — the approximation of the maxima and minima, of 
the January and July temperatures, the elimination of wide, as well as of 
sudden fluctuations of the thermometer, which are so characteristic of in- 
terior and rigorons climates. It will have been observed, in the above 
comparative table of temperatures, that the points of nearly the same 
yearly means in the northern part of the continent arc characterized by 
a wider thermal range than the corresponding points in North Carolina. 
The difference of the January and July temperatures for Cambridge, for 
instance, is 44°, while that for Boone is 3fl° (39° for Dec), and as we re- 
cede from the coast, the difference becomes more marked, being 44J^° at 
West Point, above 47° at Chicago,, and 55^" at Dubuque. We have seen 
that the greatest difference in, this State is that for the middle section, 
viz : 40°, while that for the coast is 33", and tor the mountains 35". 

But if instead of the differences of the monthly means, we compare 
the differences of the maxima and minima, the contrast will be still more 
striking. At Dubuque, the only point for which the necessary data are at 
hand, the range for January is above 59", (from + 46° to — 13^°) , that for 
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July is 36°, (from 58° to 94="), and for the year 113°, (from — 1S° to 
+ 94°). Tlie contrast which these iigiires present to the corresponding 
data, (53°, 37° and 80°), for the only point of observation in North Car- 
olina which receives the same annual amount of heat, is very great. And 
if the absolute maxima and minima were eonipared, the result would be 
still more striking. Taking the highest and lowest accessible records for 
Dubuque in ten years, 99° and — 29°, (last winter it went to — 35°), the 
absolute range rises to 130° ; while in "Boone there is no record below 3" 
atjd none above 90°, so that the greatest absolute range is under 90°. 
And it is not greater for any part of the State. And those who have 
noticed the current weather reports of the last few years can hardly have 
failed to notice that during the prevalence of the most fearful eold for 
several days over the whole northern tier of States, 30°, 35° and 40° 
below zero, from Boston through New York to Iowa, the thermometer 
here in middle North Carolina scarcely reached the freezing point. And 
oven during this present January, 1875, while the telegraph i-eports 20° 
to 25° Mow sero in various places north, the lowest record here in Kaleigh 
during the same week is 27^ ohove sero. 

And so in midsummer, while the daily telegraphic reports from the 
north show 98° and 100°, the thermometer ranges here from 90° to 93°, 
rarely reaching 95°. 

The importance of such climatic data to a proper understanding and 
estimation of the adaptation of a country or region to human industries 
and comfort and longevity, is on!y beginning to be appreciated. These 
are in fact the most important characteristics of climates, both as concerns 
vegetable and animal life, and it has come to be recognized as a sani- 
tary fact of great importance that there is a most intimate relation between 
the death-rate in the human family and the range of the thermometer. 
" The severity of the strain of extreme climates on the human system ie 
shown in a striking manner in the rapidly increasing death-rate according 
as the difference between the July and January temperatures is increased. 
Thus the mortality is 8 per cent, greater in England than in Scotland, 
the climate of tlie latter country being more equable or insular in its 
character; and it ie found on advancing into the Continent of Europe, 
that the more extreme the climate becomes, so much the more is the 
death-rate increased." (Buchan). The same thing will no doubt be 
found in passingfrom the more littoral and equable climates of the Ameri- 
can shores into the rigorous conditions which prevail in the interior. 
Elodget says, in a very full discussion of the relations of disease to cli- 
mate, " All forms of disease of the respiratory organs inoreast as the 
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temperatwre deorea^ea with like conditions of humidity ; and inci 
still more directly with the .greater vgriablenoss of the climate." 

Indeed, so close is the relation between climate and the physical well 
being of mail, that certain classes of diseases are distinctly climatograpliical 
affections, and are eliminated by proper climatic conditions. So well re- 
cognized is this fact that one of the most interesting and elaborate of the 
reports of the last census of the Dnited States contains disease charts,v" 
maps of the geographical range of certain causes of liuman mortality. 

And it ia worthy of note, that one of the two tracts in the whole terri- 
tory of the United States, which is absolutely or almost free from that 
scourge of rigorous and extreme climates, pulmonary consumption, is lo- 
cated by these census maps along the plateau east of the Blue Hidgo in 
Horth Carolina, to which tho nearest meteorological station is that of Le- 
noir, which has been pointed out above as contrasted in the ec[uabi!ity of 
its temperature with stations more than 100 miles east, and of less ele- 
vation. One of the causes, (which, however, cannot now be discussed), 
is doubtless the fact that this region is sheltered on two sides by the prox- 
imity of the Blue Eidge, which here reaches its extreme altitude, and 
stands as a protecting wall aj^ainst the two prevalent and weather-con- 
trolling winds from the interior, those from the southwest and northwest, 
(and indeed from the north as well). 

Springs. — The list of springs given below is added here on account of 
the well known relation between the temperature of such sources (and 
that of wells, when they come from a depth of forty feet and upwards,) 
and the mean annual temperature, the former being a very fair expression 
of the latter. It will be seen that the observations with instruments 
receive a singularly strong confirmation from this source, as far as the evi- 
dence goes. The altitude is given, at least approximately, so that the 
oflect of elevation may be eliminated, by allowing 3° for every 1,000 feet. 

LOCALITY. ELEVATION. TEMP. 

Cherokee, McDaniel Bald, 4,300 feet, 48*^ 

Madison, Big Butt, 4,500 " 49 

" Big Bald, 5,350 " 45 

Tancey, Proffitt's, 3,300 " 4& 

" Black Mountain, about 6,500 " 40 

" Bjirnsville, well, ?,800 " 52.6 

" D. G. Bay's, near Bunisville, 2,900 " 52,5 

Mitchell, Roan, about 5,000 " 49.3 

" " Cold Spring, 6,100 " 45.1 

" Flat Eock, Penland's, 2,800 " 51 
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Mitchell, Hump Back, Blue Eidge, 
Watauga, Morns', " " 

Alleghany, foot of Bullhead Mountain, 
Traneylvftuia, Little Eiver, near Thomas', 
Henderson, Bear Wallow Mountain, 
Buncombe, Laurel Spring, Pinnacle, 

" Hieliory Nut Gap, Sherrill's, 

" Mioe Hole Gap, 

McDowell, Hawksbill, about 

" Shortoft; 

" Paddy's Spring, Lin. Mountain, 

" J. H, Greenlee's well, 

Surry, Pilot Mountain, 
Yadkin, Judge Pearson's, 

" J. K. Dodges', 
Alexander, Taylorsvilie, well, 
Cltjveland, Patterson spring, about 
Moore, Carthage, 3 wells, about 
Franklin, Dodd's Spring, {Einmons), about 

If the reduction be made of all the above springs which are found in 
the mountain section to the average level of 2,600 feet, the average of all 
these temperatures so corrected will give 54" for the mean annual tem- 
perature of the region, which is very near that of the table. A siniilar 
reduction for all the springs of the piedmont section gives 57°, a resvilt 
nearly coincident with that from direct observation. 

Rainfall. — This important element of the climates of North Carolina 
is developed by the accompanying table, page 83. The variation in 
amount, in the diiierent sections, is considerable, but the whole State be- 
longs to the region of North America which is chatacterized by the 
largest precipitation, this region having its centre a little southwest of us, 
in Alabama, and extending to the Gulf coast and beyond the Mississippi 
and northward to the Ohio. Within this region the average annual pre- 
cipitation is about SO inches, the maximum rising above 60 in the centre, 
and the amount diminishing northward and westward, to about 40 in the 
m)rth and northeastern States, 30 along the lakes and on the upper Mis- 
sissippi ; beyond which it falls to 15 and even 10 in some parts of the 
Great Plains, and reaching the minimum of 5 inches in a sinal! tract of 
southern California. Over a limited belt of the Oregon coast it rises 
again to 50 and upwards. The average for the States along the Missis- 
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sippi and eastward is probably a little above 45, and for the western lialf 
of the UiiiteiJ States it is about 20, so that for the whole it is a little more 
than 30 inches. In the construction of the table for North Carolina, the 
stations are omitted for which the observatioiie do not cover 2 years. 

This table shows a very great variation in the amount of annnal pre- 
cipitation ti-om station to station ; and at some of them the amount is ex- 
traordinary, — far beyond the average even for this very term of years, 
1871 to 1874 ; but the average for the whole State and for every region 
is notably high ; although for a few stations, as Greensboro', it is abnor- 
malJy low. In Blodget's rain chart there is only a small section in tht 
aoutheast corner of the State which is credited with so large an amonne 
as 48 inches, while a strip along the Blue Ridge ia set down at 36 inches ; 
and the average for the State has been commonly given as about 45 
inches. But for the past few years the average le greater than this for 
the middle region and still larger for the two other divisions: so that 
the average for the whole rises above 5S inches. It ia necessary that ob- 
servations be eontiniied through a long series of years, in order to elimi- 
nate the effect of irregularities and (perhaps) periodic variations in the 
amount of annual precipitation. But the present results seem to justify 
the conclusion that the average for the State has been heretofore placed 
at too low a figure, the deduction having been made from insufficient 
data, the stations being far too few and distant, and too partial in their 
distribution. 

The quantity of rainfall is hardly more important than its distribu- 
tion through the season of the year. Some portions of the earth which 
have an abundance of precipitation are almost uninhabitable on account 
of its unequal distribution ; being overwhelmed by floods at one season 
and parched by drought at another. In this State, as may be seen from 
the table, the variation from month to month, and from season to season 
is very slight. On the whole, more rain falls in summer than in any 
other season, and the amount for winter stands next in order of magni- 
tude. The most rainy month is July, and the next in order isFebrnary ; 
but there is properly speaking no dry season or wet season, in any part 
of North Carolina. 

The amount of precipitation in Europe, although very different from 
country to country, diminishing in general, with the distance from sea 
coasts and high mountains, is usually less than in this country. A few 
examples of notable localities in the old world are given by way of com- 
parison, viz: London 21, Liverpool 34, Glasgow 21, Paris 23, Dijon 31, 
Maraeiiles 20, Bordeaux 34, Madrid 10, Berlin 24, Copenhagen. 18, Milan 
38, Rome 31, Naples 30, St. Petersburg 18, Pekin 27, Canton 69. 



vGooglc 



INTEOrUCTION. 



o= 3! k! M sJ i! 03 CO M ffl oaar [^ CI o "^ a o c 


ll 


! 


£""£wbwbSS*SS£SSS£S 


££ 


JiBCiRI, 


SSSSSSSKSSSiSKSSSS 


■r 


Febhuaey. 






MiEcn. 






«fnw.w--,h-*.i6-MWMt»:^e'r'f=!^?«!^ 


JS 


April. 


£"|!^SS*2££"S2bS-woS«S 


*■.■*■ 


May. 


£££Si;£-SSS^rS£Sb££gS 


£E 


June. 


£-SSS^-SSS^££5-S£-:S££S 


S& 


July. 




SS 


AURirST. 


1.3 
3.6 
4.4 

6^4 
4.3 
3.3 
3.3 
4.5 
6.0 
4.3 
11.8 
5.8 
3.4 
8.8 
4.5 


SS 


8EPTEMBBR. 


S^oSffl£MS£SoSSlbSB»*£ 


*■ — 


Octomr. 


£^-Sg^£££gggSSSgS££^ 


ss 


NOVEMBBK. 


ssgs2scsg^gss-^££;g-:g 


£S 


December. 




Spriho, 


lESEbE^sSSiSSssils^ 


SS 




sg 


SCMHEn. 


9.0 
9.8 
7.3 
30.8 
3.3 
10.3 
8.9 
15.8 
10.3 
10.5 
10.0 
13.9 
11.4 
11.8 
17.5 
13.2 

]l!9 


ss 


Adtumb, 


tsssmimmitsssi 


g£ 


WlHTEH. 


tiiitiliiiiiiti,slifMi 


TBiB. 


.„»=,»..,«»».»«»»«.j; 


No.ofY'rsof 

OBSBBViTlON. 1 






vGooglc 
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Snow. — The records of the stations arc not fill! enough nor of sufli- 
ciently long continuance to give entirely satisfAetory results, in regard to 
the amount and distribution of snow, bat the observations of 17 stationB 
in 1872, show that the total fall of snow for that year averaged 6 inches 
for the whole State, 4 inches in the mountains, and 6^ in the middle and 
eastern divisions ; and the average for three years, (including 1872), for 
the State, deduced from observations at 5 stations, is also (i inches, the 
largest average for a single station, 11^ inches, occurring at Boone. It is 
proper to state that the average for a larger number of years will proba- 
bly be somewhat above the amount given by these last three, as this feat- 
ure of the winters in this latitude is very variable, in some winters afall 
of 4 or 6 inches occurring at one time, and at long intervals even 10 and 
12 inches, as in 1857. 

It is observable that the yearly amount of snow-fall is not greater in 
the mountains than in the cismontane regions. This result traverses the 
common impression ; but there is a strong confirmation of it in the well 
known fact, attested by the most intelligent observers, that the wild 
iDonntain pastures do not become inaccessible to cattle grazing, by reason 
of the obstruction of enow, oftener than about once in seven years. 

Frosts. — The iirst frosts of antumn may be expected about October 
13 ; ciccrirring once in the last three years on the 2nd,, at three of the 
western stations, and as late as Kovember 4, at one point of the eastern 
division ; and the date of the last frost of spring is abont April 21 ; oe- 
caeionally falling however, as early as the 13th, aiid Once in the three 
years, at Borne of the mountain stations, quite abnormally, as late as 
May 20. 

There are portions of territory iu the western region, that are exempt 
from frosts altogether. These are found in narrow zones along the flanks 
of various mountain ranges, and are known as "frostless belts." They 
are from a few rods wide to several hundred yards, and their boundaries 
are said to be very narrowly defined and to remain quite permanently 
fixed. Mr. Silas McDowell, a very intelligent observer in Macon county, 
seems to have been the first to call attention to this fact ; and he has 
traced the limits of some of these tracts, and finds the linos so sharply 
drawn, that one half of a ehrub will be frost-killed, and the other nn- 
aftected. It would occupy too much space to discuss here the causes of 
this phenomenon ; suffice it to say, that it is due to the nocturnal eratifica- 
tion of the atmosphere of these mountain-enclosed basins, tJie difierent 
horizontal belts, having ditferent degrees of humidity, whereby the sur- 
face radiation is controlled. 

The point of practical interest is, that within these favored limits, 
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fruits never fiiil. One of the most noted of these tracts is found along 
the eastward escarpment of the Tryon range, in Polk county, at an eleva- 
tion of about 1500 feet. It is distinguisliable at a distance of many miles 
by the nnmerous peach orchards which are spread along the face of the 
mountain in a narrow regular zone. 

Eat similar areas are found in all parts of the mountain and piedmont 
regions, and are distinguishable, in the natural state, hy the abundance of 
wild grapes. Sueii localities, not only beyond the Blue Eidge, but in the 
South Mountains and their spure, for example, and in the Brushy Moun- 
tains, are the most notable seats for orchards and vineyards, and are 
widely known for the abuiidHnce, and eseellenee and nnfaiiing certainty 
of their crops. 

Humidity. — The Survey has been able to procure hygrometric obser- 
vations at only two points, and for a little more than one year. These 
two points are Wilmington and Charlotte. A special effort was made to 
have such observations at one station in the mountain region, b\it without 
success. I'his is regretted, as it is a matter of ranch importance, both ia 
a sanitary point of view and in relation to agriculture, especially the cul- 
tivation of fruits. For at points " with thermal relations very similar, 
the results are nevertheless very di£Fei-ent as regards the ripeness or un- 
ripeness of the fruit of the vine," for instance. In England, although 
the mean amount of annual lieat is equal to that of many portions of 
North Carolina, sneli is the humidity of the atmosphere and so great the 
prevalence of clouds and fogs that vineyards are almost unknown, the 
strawberry is ripened artificially, and good peaches, apples, &c., are known 
only as importations. And yet there is no part of this State where the 
grape does not readily come tu perfection, and where all the fruits suita- 
ble to the temperate zone, do not flourish. The observations at the two 
points named, for the eastern and middle divisions of the State, give the 
explanation, in the great dryness of the atmosphere, notwithstanding the 
large amount of rainfall, — so much in excess of that of England. The 
table below is intended only to exhibit this characteristic of the climate 
of tbe State, by giving the relative bomidity for the three most impor- 
tant months in this respect, as representing the entire season of the ripen- 
ing of grains and fruits; and the noon observation is deemed sufficient 
for the purpose. 
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Relative Humidity of the Atsiosphebk, at two Stations, for Three 
Months of the Yeak, 1873. 
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The table exhibits the great variability of the relative amount of niois 
tore in the air during the period represented, the humidity being greatest in 
Angust, decidedly so at Wilmington ; and the low degree of saturation dar- 
ing the hottest days is notable ; as the temperature of the air rises towards 
90°, the percentage of saturation commonly sinks to 50° and lower. 
These columns reveal the important fact that the excessive humidity of 
the atmosphere over the Gulf States and the lower and middle Mieaie- 
sippi valley is by no means able to follow the course of the southwest 
winds aoroes the Appalachians, The importance of this fact in a elimato- 
logal sense, and agriculturally, and especially in a sanitary point of view, 
is worthy of much emphasis. 

The following comparative table of humidities shows the relative hy- 
groTnetric condition of the atmosphere at several typical localities, and 
sets the fact of the relative dryness of the air in this State in a strong 

light. 

The data, other than those for this State, are given by Biodget in his 
valuable work on American Climatology. This writer emphasizes the 
fact that the climate of the Gulf States and the Mississippi valley is very 
humid, and calls attention to t!ie imdoubted relation between the high- 
percentage of moisture during the hot months and the excessive insalu- 
brity of the whole region during the same season : 

COMl'AKATtVE HUMIDITIES. 

Wilmington. Charlotte. New Orleans. St. Louis. London, 

78 85 68 85 

75 84 S7 85 

6f) 83 61 80 



82 70 

87 78 

85 80 

80 63 



Jan'y, 


67 


Feb'y, 


51 


Mar., 


36 


Apr,, 


42 


Maj, 
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June, 


56 


July, 


64 


Aug., 


71 


Sept., 


73 


Oct., 


55 


Hot., 


53 


Dec, 


60 



Tear, 
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Atmospheric Pressure. — Barometric observatioDB are in hand for only 
three stations, the two last named and Asheville; but there is not a 
complete aeries through an entire year for any of these points, and they 
have not been reduced or prepared for publication or discussion ; so that 
this department of the climatology ie reserved for a later volume and a 
larger accumulation of data. 

Clouds, (fee— Neither a copious annual precipitation, nor abundant 
humidity necessarily implies a prevalence of clouds and fogs. These 
elements of climate require to be ascertained independently. Excessive 
cloudiness, not less than excessive moisture, is unfavorable to many of 
the highest and most profitable forma of agriculture, to viticulture, for 
example, and to the ripening of fruits, and it also afieets very directly 
the prevalence of certain forms of disease ; and it is a subject worthy of 
much fuller treatment in a genera! discussion of the climatology of the 
State, than can now be attempted, and indeed than the present data would 
justify. The table of relative cloudiness which follows, although not as 
fall as ie desirable, will servo to convey a reasonably just impression of 
the general character of this feature of tJie climate of the State, and of 
its partienlar sections. The term fair describee the days for which the 
average of the three observations of the clouds, morning, noon and night, 
is less than one-third ; cloudy, those for which this average is ahove two- 
ihirds ; and rainy, the days on which rain fell, no matter how little or 
for how short time. So that it very often happens that the raini/ days 
belong to the class oi fair days. It will be observed that more than 
one-third, (about three-eighths) of the year is set down as fair; about 
one-third, as cloudy; leaving nearly a third, (from 100 to 112 days) un- 
classed; being those which are partly cloudy, and partly fair, the cloudi- 
ness lying between one-third and two-thirds. 

The greatest number of fair days is found in the eastern division, and 
the smallest number of cloudy and rainy ; and the middle region is cred- 
ited with the largest amount of cloudiness. 

Of the stations, Beaufort records the greatest number of fair days, and 
Oxford and Charlotte (along the mean isothermal), the greatest number 
of cloudy, and Charlotte and Newborn (and Wilmington) the most frequent 
rains, the number for these points being very much above the average for 
the State. 

It is worthy of note that the number of rainy days, contrary to the 
common notion, is less in the western section than in the State at large, 
and lees than in the other divisions except the eastern, with which it 
agrees in this particular ; and further, that there is greater cloudiness and 
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more frequent rjiiris along tlie imnipdiato coast than in the easiern half of 
tlie State, or in the mountains, or in the State at large. 

The fairest month, tlii-onghout the State, is October, and the greatest 
dondiness is found in Febrnary ; both these features being quite marked. 
And of the seasons, in all the divisions, autumn shows most fair weather, 
and winter the greatest prevalence of clouds ; although rains are a little 
more frequent in snmmer, and as inneh so in spring. So that these two 
characters, clondineaa and raininess, are not necessarily proportional to 
each other. 

The humidity of the atmosphere in this State dues not often become 
palpable in the form i<ifoff. An entire day of fog is of rare occurrence 
in any part of North Carolina. Quite a number of the stations record 
no fogs at all, or only for a fraction of one day in three years. Along the 
larger water courses, especially in the deep mountain valleys, morning 
fogs are quite frequent in the latter part of summer, and during the 
autuom months; in some sections, as at Franklin, Murphy, &c., half the 
mornings for a month in some years may rise foggy, but the mists lift 
before 10 o'clock. In the cismontane sections logs occur about as fre- 
quently in winter as in autumn, bnt the total fogginess, averaged for the 
region, amounts to only about two d^iys in the year. 
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Winds. — The remaining table, of tlie winds, includes only thoee sta- 
tions for which observations are complete for at least two years. There 
are others which it was desirable to add on account of their represen- 
tative character, had their series of observations on this point been 
sufficiently complete and extensive ; but enough are given to bring out 
the chief pecaharities of at least each of the principal subdivisions of the 
State, so far as this can be attempted in a partial and preliminary dis- 
cussion. The direction only is given, and not the force, as the former is 
the more important characteristic in a region where violent and de- 
structive winds are so entirely unknown, the average force, even in the 
moat elevated and exposed parts, as at Boone, for example, being lees than 
1.8 for January, and not more than 2 (of the Smithsonian scale, that 
18 "a gentle breeze ")for any month of the twelve, and the greatest force re- 
corded atthis point (in two years) having never passed 5 (or "a high wind"). 
Indeed, the chief difficulty in obtaining complete records on this point 
arises from the fact that most observers fill a large part of the blanks 
■with the entry sero, the breeze being a large part of the time insensible, 
escept to close and patient observation. The figures in the table, opposite 
each of tlie letters indicating the points of the compass denote the num- 
ber of days of the month (or season) at the top of the column dnring 
which the wind blows from that direction. These numbers were obtained 
by adding all the observations for the month, of each direction of the 
eight points of the compass, and dividing the result by three. The 
broken column of alternate figures and blanks, to the right of the columns 
for the seasons and year, are obtained, as wili be obvious on inspection, 
by adding to the numbers, opposite which they stand, (in those columns), 
the numbers next above and below, aa explained by the last column of 
the table, in tlie words northerly, easterly, t&c. 

21 
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Tlie most striking general feature of the table is the predom-inanoe of 
weBterly winds in all the divisions, and at nearly all the stations. A 
little closer inspection discovers that this predominance is most decided in 
the western region, and very slight in the eastern. It is worthy of note 
further, tliat while the winds which make up this result, in the average 
for the sfafe, are nearly equally distributed to the three octants, S. W., 
W., and N. W., with a slight plnrality of days to the first, in each of the 
different snb-diviBions, it is dne to the preponderance of a different 
octant, viz : of the S. W., in the eastern ; N. W., in the middle : andW., 
in the western section ; this preponderance being very marked in the 
last ease. After the westerly winds, it will be observed that the next 
class in order of frequency is the northerly, except on the immediate sea- 
coast, where the preponderance passes to the sontherly, from the great 
frequency of the winds from the S, "W". ; and tlie most infrequent in all 
sections and at nearly all the stations, are the easterly winds. And if 
only the E. octant is considered, it will be seen that in the general average 
for the State, the prevalence of this wind is limited to abont two weeks^ 
and if two stations be omitted, the average would fall to 11 days in the 
year for all the others. But at Franklin this octant is credited with a 
number of days only second to that of the W. ; and at Wilmington it 
reaches nearly a month. 

If the distribution of the winds be examined in reference to the sea- 
sons, it appears that in the State as a whole, the S. W. wind is prepon- 
derant in the spring and summer, and in the autumn and winter the N, 
W. and N, E. octants divide the sway with it almost equally ; and the 
same statement holds for the eastern section with a more decided empha- 
sis on the first of it, while in the middle region the prevalent winds are 
those from the three westerly octants with the northeastern, the N. W, 
Lavingthe advantage in spring, autumn and winter, theS. W. {slightly)iu 
summer, the N". E. direction being more common in antiimn and winter 
than theS. "W,, and of almost as frequent occurrence in spring and summer. 
In the western division the most common wind in all seasons is that from 
the W., its preponderance being most decided however, in winter and 
spring. 

If the stations be considered individually, the most remarkable loca^ 
peculiarities are, the prevalence at Boone of winds from the W. fully 
two-thirds of the year, at Lenoir the predominance of the N. W., at 
Greensboro of the W., and at Newborn of the S, W. octant ; and the 
occurrence of E. winds for nearly two months at Eranklin, while at Ox- 
ford this octant is wanting altogether. 

These are some of the saliept points, obvious on a cursory inspection 
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of tlie fable. A full disciiesioii of tliis iaterestirg and important branch 
of the climatology of the State will only be practicable when much am- 
pler material shall have been collected. Eot enough is here given to 
exhibit tho general features of the anenaology of the State, and, it is 
hoped, to induce a wider interest in the snbject, and fuller records. We 
do not in this latitude snfBciently appreciate the importance of the pre- 
valent movements of the atmospheric currents in determining climates. 
The reason is our entire exemption from those deleterious and destnie- 
tivo winds which afilict so many of the fairest portions of the earth, as 
the hot and poisonous Simoom of Egypt and the neighboring countries ; 
the burning Sirocco of Sicily and South Italy, and the frigid and tempes- 
tuous Bora from the Alps that ravages its northern coasts, the fierce 
EurocJydon ; the stormy Levanter of the eastern Mediterranean shores ; 
the hot and dust-iaden Solano of Spain; the furious Pampero of the 
South American plains, or the Iriting and arid Pima of Peru ; or even the 
unwholesome and disagreeable Eaat Winds of Great Britain ; ortheNorth- 
fiasters of the Korth Atlantic States ; or the violent and freezing North- 
ers of Texas and tlie great Plains ; or the terrible Arctic gales that sweep 
the great prairie states of the Northwest. In this favored territory of North 
Carolina there is no distinct periodicity to the system of winds; the cur- 
rents of the atmosphere are continually "boxing tihe compass," at least 
through tho southern and western octants, hardly ever retaining one di- 
rection more than a tew days together; the prevalent sweep of the great 
westerly continental current preventing the access of tho damp and chill 
«ea air, from the E. and N. E. ; tho cold N. W, winds being arrested 
and broken np in their passage across the numerous ridges of the Appala- 
chians, among which also they are tempered by mingling with the warm 
southwest currents that roll up the intervening valleys; and the humid 
S. W. wind, (pliivius Austor) being drained of its excess of moisture and 
tropical heat in the ascent of the long southwest, Gulf-ward slopes, 
and later, tho liigh table lands and lofty chains of the same mountain sys- 
tem, on the nortliwest border; so that none of the great continental cnr- 
rents, from t]ie N. E., the N. W., or the S. W., reach this region, until 
they aw quite bereft of their original and disagreeable characteristics. 
But as already intimated, it is not intended to attempt at present any 
thing like a general or exhaustive treatment of this department of our 
climatology. 

Summary. — It may be fairly claimed upon the above exhibit, pre- 
liminary, brief and inadequate as it necessarily is, that there are few re- 
gions of the habitable globe where all the elements of climate are more 
admirablj blended and attempered, both to human comfort and physical 
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well being, and to that variety and productiveness of industries which is 
most conducive to the collective prosperity of a people. 

Sanitary. — And as to sahibrity, it must be evident to any one who has 
considered the topographical features of the State as hereinbefore de- 
scribed, and the prevalent climatic conditions, aa developed in the present 
chapter, that the conditions of insalubrity cannot exist otherwise than 
locally and exceptionally. And the case becomes still stronger when the 
underlying geological structnre is taken into account, which is almost 
every where favorable to ready and complete drainage, ao that the waters of 
the moat copious rains disappear from the surface in a few hours at most. 
And the sanitary statistics of the United States census reports show that 
the death rate for this State for 1870, for example, is much less than the 
average for the United States, — less than one per cent, against an average 
of more than one and a quarter, and if the comparison he carried back 
to include the reports for 1860 and 1850, the rates are still in nearly the 
game ratio, viz : 1.14 to 1.31 ; and as has been stated already in another 
connection, 60 far as concerns one of the most prevalent and fatal affec- 
tions, consumption, one of the two small areas of total exemption in the 
■whole United States is found in North Carolina ; and if the figures which 
express the ratio of deaths from this cause to total mortality, for tlie en- 
tire State, be compared with the average for all the states, the contrast 
will be found not less striking than that of the general averages above 
giTen. 

BOTASICAL. 

It has long been known to botanists that the territory of JNorth Car- 
olina presents one of the finest fields in the United States for collection, 
on account of the great variety and interest of its vegetable productions. 
Many plants of northern habit, such as are common in the White Moun- 
tains, for example, and along the northern lakes, find their southern geo- 
graphical limit in the mountains of this State ; andquiteanumber of others 
spread from the Gulf and the Mississippi Valley to the Capo Tear and 
even to Pamplico Sound. So that the flora of this State is continental 
in character and range, combining the botanical features of both extremes 
as well as of the intermediate regions. 

The results of the preceding discussion of the climatology of the State 
furnish ample explanation of the fact. The close connection between 
climate and organic life, and the decisive control which meteorological 
conditions exert over the whole character and range and form of its de- 
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velopment render ifc practicable to infer tbe latter from the former, at 
least as to general outlines. 

Bat it happens that the botany of North Carolina has received much 
earlier attention and a far greater amount of stndy, and has been much 
more fully worked out than its climatology, so that the inferential pro- 
cess has needed to be reversed, and the range and character of the cli- 
mate to be deduced from botanical data. This is dae in large part to the 
attractive nature of the field to the botanical explorer, which has engaged 
the interest and study of some of the most famous botanists of both 
Europe and America, from the time of Bartram's tour, in 1776, and of the 
elder Miehaux, 1787, and of the younger, an equally distinguished bota- 
nist, in 1802, to the later explorations of Wuttall, and of Dr. Gray and 
Mr, Carey, who traversed the higher ranges of our mountains in 1841, 
and especially of the Eev. Dr. Curtis, to whom the State owes a debt, in 
this regard, which she does not yet fully appreciate. It is due to him more 
than to any one else,— to hie ekiii and zeal in his favorite science, that North 
Carolina stands among the foremost of the states in respect to the com- 
pleteness as well as the scientific accuracy of the knowledge which the 
world possesses of her singular botanical wealth. 

In witness of the remarkably wide range of vegetable forms, corres- 
ponding to the variety of climatic conditions, may be cited the fact of the 
oeeurrence within tbe limits of the State on the one hand, of the white 
pine, (pinus strobus), and' the black spruce, (abies nigra), which are found 
along the Appalachians from North Carolina to the White Mountains and 
Canada, and of the hemlock spruce, {abies canadensis), whose range 
reaches from our mountains to Hudson's Bay ; and on the other, of several 
species of magnolia and the palmetto, which have their northern limit in 
the southeast part of the State and spread thence to the Gulf. And the 
same point might be illustrated even more strongly to the botanist, by 
the mention of other bnt inconspicuous species, among the lower orders 
of plants, as the mosses, Jichens, &c. 

And as concerns the variety of plants which characterizes the flora of 
the State, it is sufficient to mention the fact that Dr. Gnrtis' Catalogue 
contains nearly 2,500 species, leaving out the mu8hrooms(fnngi), of which 
there is abont an equal number, or almost 5,000 in all. 

Dr. Cooper in his general description of the " Forests and Trees of 
North America" in the Smithsonian Keport for 1858, says : "Coming 
next," (from the Canadian), " to the Appalachian province, we find a vast 
increase in the variety of our forest trees. In fact, looking at its natural 
products collectively, one of the most striking, as compared to the rest of 
the world between the 30th and 46th degrees o north latitude, is its rich- 
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ness in trees, -wliieli will compare favorably witli almost any part of the 
ta-opicB. It eontaiuB more than 20 species which have no representatives 
in the temperate climates of the old world, and a far greater number of 
species of the forms found there." Some of our most valuable timber trees 
are wholly wanting, as the hickory. And while there are not 50 in- 
digenoTis species of trees in Europe which attain a height of 50 feet, there 
are above 140 in the United States, and more than 30 of these exceed 
100 leet. Says Dr. Curtis, "In all the elements which render forest 
scenery attractive, no portion of the United States presents them in hap- 
pier combination, in greater perfection, or in larger extent than the 
mountains of ISforth Carolina," 

And in order to realize the extent to which this richness of forest de- 
velopment is concentrated within the area of this State, it is only 
necessary to call attention to the distrihution of a few kinds which are 
dominant and characteristic. Of species found in the United States (east 
of the Rocky Mountains), there are 



Oaks, 

Pines, (trees), 

Spruces, 

Elms, 

Walnuts, 

Birch s. 

Maples, 

Hickories, 

Magnolias, 



22, and 19 in North Carolina. 



And as to the iirst and most important group of the list, Dr. Cnrtia 
has called attention to the very striking fact that there are more species 
of oaks in this State "than in all of the States north of us, and only one 
less than in all (he Southern States, east of the Mississippi." 

It will bo observed that the kinds of trees which characterize this flora 
inchide chiefly such as are most valuable in the arts. The long-leaf pine 
alone is the basis of industries whose annual products in this State are 
not less than $3,000,000. The jnniper and cypress have long been a 
source of lars^e revenues to the whole eastern region. And it is worthy 
of mention in this connection, that besides the present crop of trees, there 
are, over large areas of the swamp lands, several successive generations 
of huried forests, whose timber is in good preservation, ready to be ex-, 
humed when the present growth shall have been exhausted. 
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The most cliaracteristic and prevalent species of the middle region are 
the oaks. Several kinds of white oak, so much in demand, and so highly 
prized in ship-bnilding and nnmerous domestic arte, are abundant in all 
parts of this division and especially in the mountains. There are also 
large tracts of white pine on both sides of the Blue Kidge. The hicko- 
ries are found everywhere, and the black walnut is plentiful in the river 
bottoms and on the fertile slopes of the mountains, so common as to be 
used for fencing; and the wild cherry, mahogany (black birch), and sev- 
eral species of maple furnish abundant cabinet materials; and to these 
should be added the extensive forests of holly in the eastern region. 

Nearly every one of the 20 kinds of timber admitted to the New York 
shipyards as suitable for building vessels is found in this State in abun- 
dance ; and since the forests of the North Atlantic States are very nearly 
exhausted, and timber for ship building is brought to the coast from the 
upper Mississippi, and even foreign governments are exporting large sup- 
plies for their navy yards from the interior of the continent, it is evident 
that our forests have a value and are entitled toaconsideration which they 
have never received among us. "We have Still some 40,000 square milee 
of forests of which the larger part is as yet unviolated by the woodman's 
axe. And I thinkit safe to say that the intrinsic value of this heritage alone 
is such, that within ten years it will be seen, that it exceeds the present 
total valuation of the entire property of the State. And it is time for the 
people of the State and its legislators especially, to begin to realize and 
take account of the fact, that here is one of the most valuable, as it is 
also one of the most undeveloped and little considered of her natural re- 
sources. And its value is appreciating more rapidly than that of any 
other kind of property in the State ; and this from two causes, the opera- 
tion of which is incessant and rapid, and the results inevitable and soon 
to become actual, viz: the rapid exhaustion of the more accessible forests 
of the continent and the constantly accelerating consumption of their 
products, and the increase and cheapening of the means of transporta- 
tion to those parte of the world where the demand is greatest. 

The psople of this latitude for several generations have been accus- 
tomed to regard and to treat the forests as a natural enemy, to be extir- 
pated, like their aboriginal denizens, human and feral, by all means and 
at any cost, and "a man was famous according as he had lifted up axes 
upon the thick trees." Too many of our people have yet to learn that 
"ail that has been changed," and the time has come not only to cease 
from the wanton and thoughtless, but even from the ordinarily legitimate 
distruction of forests, in the way of " clearing new gi'ounds," &e., and 
even to begin the work of undoing, — of repairing the mischief and waste 
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of our predecesaora and our own, by planting onr old fields with the 
Beode of future forests and fortunes. 

In most of the countries of Europe forestry ceinea in for a very large 
share of attention of both citizen and government. The conservation, 
propagation and improvement of forests, constitute an important de- 
partment of pnblic administration, as they are reckoned an indispensable 
element of national wealth ; and the schools and eollegeB and officers 
which abound everywhere in this interest, are a euflicient evidence of the 
important place which the subject occupies in public and private econo- 

We shall doubtless come to that some day ; and at our present rate of 
progress, very soon, as to a large part of the State. In some portions of 
it already there is not timber enough to repair tho annual decay of the 
fences ; and yet the old habit continues of abandoning half worn fields to 
sedge and sassafras, and pines and briars and gullies, and of clearing " new 
grounds," at a greater expense than would be necessary to restore the old, 
taking no aeeount of the valae of the forests destroyed in the process, 
which is almost always greater than that of the land after it is cleared ; 
and this, while there is at least three times as much land cleared as can 
he properly tilled by the present agricultural force of the State. And the 
plan of fencing adopted when the whole country was forest-covered, and 
as one means of disposing of a considerable part of it, is still continued 
long after not only this state of things has ceased to exist, but also the 
main purpose of fencing at all, which was to render available for cattle 
grazing the rich natural' pastarage which abounded in the "forests pri- 
meval," but have been long since extirpated, except in the higher and 
almost unpeopled regions of the mountains. 

And as the pasture plants of our original forests have disappeared almost 
entirely from our flora, and as under a similar reckless system of forest 
destruction to our own, the forests of the old world have been impover- 
ished and reduced to more shreds and shadows of their probable original 
variety and extent, so will the most characteristic and valuable elements 
of our unequalled forests disappear, one by one. How this can come to 
pass is already but- too evident- to any one who has observed the woful de- 
struction within a single generation of the long-leaf pine, for example, 
the most valuable forest tree of them all, or of the juniper, or the pal- 
metto, both on our own coasts, and especially of South Carolina ; or of 
the white pine of the northeastern and lake states and of Upper 
Canada. 

Agricultural.— ^\v%i, as to the variety and kinds of agriaultural pro- 
dmota, it is obvious that they will be proportioned to, as they are depen- 
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cleiit on, the same climatic GOiiditionB as the indigenous vegetation. And 
when it is consiiJered that, as shown in another connection, every agri- 
cultural product found in the census tables of the United States, except 
perhaps the sweet orange, is grown in this State, from cotton, tobacco, 
jute, figs, Bugar-eane, and tlie like, to rye, buckwheat, maple sugar, &c., 
and that, in short, everything which can be produced in the temperate 
zone is producible here, it is seen that there is yet another and a strongly 
confirmatory expression of the wonder fnl combination and adjustment 
of climatal elements above disclosed by direct observation. 

And second, as to soils, the peculiar geological structure of the State, 
to be discussed in a future chapter, furnishes the material for every possi- 
ble variety and commixture ; and in fact there is no description or com- 
bination unrepresented, from the black and deep peaty soils of Hyde and 
the great swamp tracts of the seaboard, and t!ie alluvious, marls, and light, 
sandy and porous Quaternary accumulations of the eastern champaign to 
the clayey, sandy and gravelly soils of the hill country and of the moun- 
tains, the result of the decomposition in situ of every variety of rock, — 
granite, gneiss, schists, slates, sandstones, &e. 

And there is one notable feature of these soils which is worthy of a 
passing remark. It has often attracted the interested attention of geolo- 
gists from more northern regions, that the soils of this latitude are far 
deeper, that the decomposition of the geological formations has penetrated 
much further than in high latitudes. While in New England, for ex- 
ample, the salid rock ia generally found within a few feet of the surface, 
here it requires a penetration of 30, 50 or even 100 feet to pass through 
the overlying debris of disintegrated strata, as seen every where in rail- 
road cuts, wells &c. This is doubtless dne, in large part, so far as it is not 
explained by the foliation and tilted position of the rocks, to climatic in- 
fluences. The easily permeable strata are subjected throughout the year 
to the chemical action arising from a large and continuous percolation of 
comparatively warm aerated waters ; while in higher latitudes, not only 
are the quantity of water and the temperature and the chemical activity 
reduced, but for one half the year, the soil is locked up by frost from all 
access of decomposing agencies. 

So that not only are tJie prodncts of the soil profoundly influenced by 
climatic agencies, but even the depth and composition of the soil itself are 
greatly modified by them. 

Zoological. — Not only the vegetable hut the animal kingdom is depen- 
dent, and is equally dependent on climatic influences; and is in fact, 
both directly and indirectly by reason of its intimate correlations to and 
dependence on the former, but another and equally exact exponent of 
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underlying causal conditions and relations of climate, as well as of the 
outgrowing vegetable adjnatmenta. What the original fauna of North 
Carolina may ba^^e been, how viah and various and abundant, betore the 
balance of nature was disturbed by the civilizing and exterminating hand 
of man, wilt never bo fiiUy known. But it is well enough ascertained 
that many of the larger animals whicii are now found only on the other 
aide of the Mississippi, or in the Rocky Mountains, as the elk and the 
buffalo, once pastured in the open wooda and the rich mountain meadows 
of the State ; and the traditions of the last of their retreating columns etil( 
linger among the older inhabitants of the mountain region. These may 
serve as an illustration of changes wide and great which have affected the 
whole animal kingdom, and make it, as we now sec it, something vastly 
different from what the first European settlers found. 

But there is left enough to record in a very impressive manner the 
bearing of the peculiar climatography of the State. Wheu Agaasiz under- 
took the study of the animal iifo of this continent, he had no sooner be- 
gun his collections from the Middle and Southern Atlantic States than the 
transitional character of the North Carolina fauna attracted his attention ; 
and he found, as the botanists had done earlier, that the limits of north- 
ern and southern species meet and overlap along this median area. 
And more singular still, on account of the peculiar conformation of the 
coast line and its relations to the great oceanic currents, already adverted 
to, the limitations of the range of the animal population of the sea are 
even more sharply defined by the far-projecting Cape of Hatteras than is 
either ftora or fauna of the land. This will be apparent on opening any 
work on marine conchologj, for example, in which the range of species 
ia defined ; the most common, the continually recurring definitions are, 
Massachusetts to North Carolina, Cape Cod to Cape Hatteras, North 
Carolina to West Indies, Florida to North Carolina. 

These points are noticed, not merely as a matter of curious interest, but 
because they have a profound significance when considered in their proper 
connection. 
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GENERAL PRINCIPLES. 

In order to a proper comprohensioii of the relations of the North Ciir- 
oHna geology, by such as are not familiar with geological literature and 
nomenclature, it is needful to sketch, at least briefly, the outlines of the 
general system of geology which has resulted from the study of the rocks 
in various parts of the earth. 

The first and broadest distinction among the roeks, founded on their 
most obvious features of structure, give rise to the division of tiiem into 
two great classes ; one, including those rock masses, in which there are 
divisional planes, more or less nearly parallel, which separate them into 
layers, or strata, the eo-calk'd Stratified Rooks^ as sandstone, clay, slate, 
ifec. ; the other, Bueh as are withoat any such arrangement, or structural 
sub- divisions, -—the Unsbratifi^d Rooks, as granite, trap, porphyry, &e. 
Since granite of several varieties is the prevalent, or characteristic form 
this class, they are also designated as the Granitic Rooks ; and as a minute 
and extensive study of them discloses the fact that they are crystalline, 
and owe this constitution to the fact of their having been at one time in 
a state of fusion from heat, they are also called Igneous Rocks. And so 
the stratified rocks, being studied as to their origin, and found to be uni- 
versally formed by the accumulation of sediments, of sand, mud, &c., 
formed by the action of moving waters, as in rivers, lakes, seas, &c,, are 
denominated Sedim-entary Rocks. 

But many of these are also found to be much altered since their forma- 
tion, both as to position, — being often inclined to the horizon at high an- 
gles and variously crumpled and distorted, and as to constitution, being 
no longer simply consolidated deposits of sand, gravel, elay, &c., but 
more or less changed by chemical action, aided by heat, raoistnre and 
pressure, into a crystulline form scarcely distinguishable, in some cases, 
from the igneous rocks themselves, except by their bedding; and even 
this is not infrequently obscured, or almost obliterated ; so that they form 
8 transitional term between the sedimentary and igneous rocks and are 
called, from their altered condition, Metamorphio, and also from their 
disturbed and irregular bedding FoMated Rocks. 

Most of the rocks of North Carohna belong to this eub-division, — the 
granites, gneisses, &e-, as do those of most of the mountain chains of the 
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continent, having been thus modified by the very eircn instances of dis- 
turbance and contortion to which they were subjected in the process of 
11 pheaval. 

The mode of formation of the diiferent kinds of stratified rocks can 
only be understood by observing the different conditions wliieb now de- 
termine the deposition of one or another of these kinds of materials in 
moving water, 

Thus it is seen tliat the materials brought down by rivers and floods 
from )and surfaces, or abraded from sea shores by the action of waves, 
are deposited in a certain order of arrangement ; the coarser gravels and 
sand drop at the first slackening of the current, as the waters debouch 
into the bays, estnaries, &c., and along the shores, and the finer materials 
are carried further out and into deeper water; and it is found that at 
depths greater than a few hundred feet, and in all open seas, but little 
less else is deposited besides calcareous sediments, consisting of the hard 
parts of minute organisms which inhabit the still depths and secrete their 
solid particles from the carbonate of lime held in solution by the sea wa- 
ter and continually supplied by the rivers, — aocHmuIationa which are 
afterwards changed into chalk, limestone, marble, &c. 

By widely extended and long continued observations in many parts of 
the world, it is ascertained that the sea level is everywhere and continu- 
ally changing with respect to its shores, now advancing, now receding, 
and that these oscillations are due to the alternate rising and sinking of 
the land masses. And as the sea encroaches upon the land, the coarser 
sediments that were dropped along the shores, are gradually carried back 
into deeper water and overlaid by finer and finer materials, first sand, 
then clay, and at length, by the still finer calcareous mud. And hence 
the usual order of arrangement among stratified rocks ; first the coarser 
conglomerates and sandstones, followed by clay slates and shales, and 
finally by limestones. Hence also the former deposits contain, for the 
most part only the remains of land plants and animals, often beds of drift- 
wood, while the fossils found in the shales and limestones are entirely of 
marine origin, the remains of sheil fish, corals, fishes, &c. 

It is obvious that in the progress of the changes above considered, as 
the sea advances upon the land, its successive deposits will be laid down 
over all the irregularities, the excavated river channels, the upturned and 
broken rocks and the hills and valleys of the land surface ; and so, when 
in the reverse process, the ocean bed gradually rises to the air and be- 
comes dry land again, it will be re-peopled by animals and plants, and 
channelled anew by rivers, and its surface eroded by rains and frosts into 
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hills and valleys as before, to be again invaded by the sea and buried 
nnder additional aecnm illations of sedimente. 

But these animals and plants will not be the same as those which occu- 
pied the same space formerly and have left their fossil remains imbedded 
in the previous deposits, laid down ages before ; neither will the marine 
forms which the next encroachment of sea brings, be a repetition of the 
species whose remains were deposited in its former advance. Everything 
will show the marks of change. Old forma of life will have passed away 
, and new ones occnpied their places. And these different acciimulationg 
will be distinguishable, one from another, both by the breaks of continni- 
ty which separate them, being in geological language, 'wncoTi/brmaSZa, and 
ftlao by their dift'erent fossil contents; being thna gron'ped mto formations 
and systems. 

And furthermore, an extensive comparison of observations made in all 
quarters of the globe has shown that the life forme, whose successive de- 
velopments have left their impress upon tiie rocks, have not only under- 
gone great changes from age to age, from formation to formation, but that 
these changes have been in certain determinate directions, — involve more 
than mere change, and indicate also progress; and the steps of this pro- 
gress every where follow the same order, bo that, the order of succession 
of different formations having heen made out, in one part of the world, 
the same order is found to hold in every other part. 

It is not meant that the entire series is completely represented every 
where; which indeed could not happen, inasmuch as sediments are de- 
posited only o^'er those portions of the earth which are submerged, and 
not on the land surface existing at the same time; on the contrary, some 
of its terms are generally wanting, and any number of them may be ; but 
those terms which exist, preserve every whore the same relation to eacih 
other of upper and lower, newer and older, and observe the same order 
of progression of living forms, the study of whose relations and succes- 
sions in their ancient types, in the lower formations, is styled Jr'alwon- 
iology. 

The geological chart which follows, will illustrate to the eye, in one 
view, these several points. It represents graphically the relations of su- 
perposition, succession, relative age, and ehowa the sub-divisions and the 
relations of the different series in different regions, to one another and to 
the complete, typical serief. 



vGooglc 



GEOLOGY OF NOETH < 



C3-EOLOC3-IG-A.XJ 



TIME. 




SYSTEMS. 


SUB-DIVJ SIGNS. 


CUNOZOIC. 


S 
1 


QUATERNARY. 


Tkhiuge. 

cuamplain. 

Glacial. 


TERTIARY. 


Pliocene. 
Miocene. 
Eocene. 




1 


CEETACEOUS. 


Upper. 

MlBDLE. 

Lower, 


MESOZOTC. 


JURASSIC. 


Oolitic. 
Has. 




TRIASaiC. 


Kf-uper. 

MCSCIlBLIiiLK. 

Buntbb-Sandsteis. 




"p. 

5 


PERMIAN. 


Permian. 




CARBOXIFEKOUS. 


Uppeh. 

LOTVEH. 

Suu-Cauu. 


I'ALEOZOIC. 


DEVONIAN. 


Chemung. 
Hamilton, 
cornifebous. 
Oeiskamt. 




i 


SILURIAN, 


Upper, 
Lower, 




i 




HURONIAN. 


HcnONIAN. 


AZOIO. 


LAURENTIAN. 


LAtRENTlAN, 




IGNEOUS. 


leNHOUS, 
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GENERAL TiilSCIPLJiS. 



CT3:j^i?-t. 



NORTH AMERICAN 
REPRESENTATIVES. 


NORTH CAROLINA 
REPRESENTATIVES. 


OHIO 
REPRESENTATIVKS. 


Terrace. Loess. 
Drift. 


Grarel, Sand and Clay Beds 
of Eastern Counties. 


Terraces, Drift, 
Erie Clay, &c. ■ 


Sumpter Claye. 
Yovktown Maris. 
CJaibome Beds. 


(Wanting.) 
Shell Beds, Mavis. 
Limestones. Clays. 


Wanthig, 


Sandstones. Kotten Lime 
stones. Marls. Lignites. 
(Wanting.) 


Sliell Marls, 


Wanli„g, 


Arenaceous Limestoaes. 


Wanting. 


Wanting. 


Red Sandstones. Siiales. 
Co^Bede. 


Bed Sandstones. 
Coal Measures. 


Wanting. 


Dolomites, &c. 
(MisBonrl, Nebraska.) 


Wanting. 


Wanting. 


Upper Coal Measures. 
Lower Coal Measures. 

Limestones. 


Wanting. 


Coal Measures. 
Conglomerates. 
Limestones. 


Catsklll Group. 
CherouDg Group. 
Hamilton Shales, &e. 
Corniferous Limestones. 


Wanting. 


Erie Shales. 
Limestones. 
Sandstones. 






Helderberg Limestones, &c. 
Sallferous Group. 
Niagara and Clinton Limestones 
Hudson Kiyer Shales. 
Trenton Limestones. 
Potsdam Sandstone. 


Wanting? 


Limestones. 
Shales. 
Conglomerates, &o. 


Huroiiian, 


Silieious, Oiloritie, 

Clay and Conglomerate SI ates 


No ontcrap. 


Laurentiau. 


Gneiss, Granite, 
Hornblende Slates, &e. 


No outcrop. 


Igneous. 


Granite, Syenjte, 
Porphyry, &o, 


No outcrop. 
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The chart preeents an example of the absence of certain formations and 
systems and anb-divisions. In tlie North Carolina series, tlioi-e is a wide 
gap from the Huronian, one of the earliest formations, to the Triassie, al! 
the intermediate systems, which make np so large a part of the geology 
of the rest of the continent and of the world, being unrepresented ; — the 
Silurian, so grandly developed over the etate of New York and the north- 
west, and the great Carboniferous, the most important of the whole, on 
account of its imnionse stores of mineral fuel. The meaning of this is. 
obviously, that daring the long period occupied in the deposition of these 
immenae systems, in many parts of the world several miles thick, the sur- 
face of North Carolina was dry land. The Ohio series represents still 
other points; formations present here are wanting there. And again, 
as seen in the lower part of the chart, systems may exist in localities 
where they do not come to the surface, — outcrop, being overlaid by later 
formations. 

Nor is it nceoEsary to assert that there is absolute synchronism between 
the formations in distant parts of the globo wliicli show the same, or cor- 
responding organic forms; bnt only that these different groups of animals 
and plants, the fanna and flora, follow each other in the same order; al- 
though in fact it is probable that in most cases the corresponding groups 
are at least approxijnately synchronous. 

!From this will be apparent the origin and meaning of tl>c tGrmalage. 
epoch, honson, in geology. 

It is evident that only in the sedimentary rocks will fossil remains be 
found. Bnt it is worth while to state that their occurrence is compara- 
tively rare even in these, where they iiave been subjected to those great 
mechanical convulsions and chemiccal transformations described by the 
term metamorphism, that is, in the older and altered sedimentary rocks. 
It may be for this reason that no fossils have as yet been found in the 
rocks which occupy most of the surface of North Carolina, and are found 
only in the sandstones and shales of our coal formations and the marls 
and other recent deposits near the coast. 

Formations, which are synchronous, i. e. were deposited at the same 
time in different parts of the world, are described as equivalent, or as 
belonging to the same horizon ; and this equivalency is made out mainly 
from the identity, or correspondence of the fossils which they contain; 
but also partly from stratigraphical considerations of order of succession, 
eonformability, &e. 

From a comparison of the series of sedimentary rocks in many parts 
of the world, geologists have reached by gradual approximation a com- 
p;ete series, which is supposed to represent the successive stages in the 
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yrogreas of the life and of the physical conditions and changes deter- 
mining the life of the glote. 

Tlius the formations are all grouped into a definite nnmbcr of s't/stems, 
corresponding to different ages. 

The annexed chart shows the relative position and age of the different 
syeteme, and their general characterization according to the predomi- 
nance of different organic forms. 

IGNEOUS KOCKS. 

The Igneous or granitic rocks of course occupy the lowest position in 
the chart, being the oldest, and therefore underlying all the other younger 
and derivative formations. 

This senes of rocks nowhere ocenpics very extensive areas of the 
earth's surface. The prevalent species are granite, syeiiyte, porphyry, 
&o. 

LAUKENTIAN SYSTEM. 

The lowest group of stratified or foliated rocks is called Laurentian, 
after the Canadian Survey, in which is described an enormous develop- 
ment of them along the St. Lawrence, reaching a thickness estimated at 
more than 45,000 feet. 

These rocks are found throughout the length of the Appalachians, in 
the Ozarks, and quite widely in the itocky Mountains, and also in other 
parts of the world. This is not only the oldest of the series of -stratified 
rocks, but is also one of the most extensive, both in vertical thickness 
and iu horizontal area. Most of tlie metaniorphie rocks of ^tTorth Caro- 
lina probably belong to this horiKon. The prevalent species arc granite, 
gneiss, syenite and other hornblendic rocks, dioryte and crystalline lime- 
stone; and these contain much magnetic and spcculariron ore, frequently 
in very large beds ; and beds of graphite are also common. 

HUJtOSIAN SYSTEM. 

The second system in the sei'ies is called Iluronian, from an extensive 
area of these rocks on the north shore of Lake Huron. They also occur 
in Northern Michigan ; and a narrow belt along the entire Appalachian 
range is supposed to belong to this system. 

The most abundant and characteristic species are silicious and argilla- 
ceous slates and conglomerates, micaceous and hornblendic schists and 
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slates, chlontea, qiiartzjtos and diorjtes ; with cberty, jaspery and epi- 
dotic beds, and much specular iron ore. 

Like the preceding, this formation is destitute of fossils, and so its 
horizon cannot be detennioed with the same degree of certainty as those 
of later periods. And hence these two series, with the first, are grouped 
into one ago, under the name Asoio, which means without Ufe, ov eim- 
plj(Dr. Danii) Areh<Kan, {ancient). The term Azoic is open to the ob- 
jection that these rocks are not now, as formerly, supposed to have been 
deposited before the introduction of organic life; the beds of graphite 
and graphitic gneisses and slates are commonly referred to a vegetable 
origin ; and the limestones and iron ores are supposed to have been accu- 
mulated through organic agency, as now, Biit all traces of their origin 
have been obliterated. 

Within a few years this term has given place to lEozoio, (life-dawn), 
from the discovery of a supposed organism of low order, but its organic 
character is stdl in doubt. 

These rocks occupy a considerable extent of snrface In this State. 

SILURIAN SYSTEM. 

The axoic (or archaean) rocks are sneceeded by those of the Silurian 
system. It includes stratified reeks of every description, sandstones, clay- 
alates, shales, conglomerates, limestones; and abounds in marine fossils ; 
among which, the various kinds of shell iish (mollusea) predominate and 
hence the period is characterized as the MoUuscan Affe. 

The organic forms of this age are all of a low order, and only in the 
upper tei'ms of the series have remains of land plants or vertebrate 
animals been found. 

The rocks of this series have a very wide distribution. They occupy 
the larger part of the surface of the State of Now York, where ■ Iwy were 
first and most minutely studied in this country, and from which most of 
the sub-divisions were established and named, and their characteristic 
fossils ascertained. It is found in some of its snb-di visions, throughout 
the northwestern states, and in the Alleghanies of Pennsylvania and Yir- 
gii ^^, in Kentuckj', Tennessee, Alabama, Texas and Missoun, and in the 
Koeky Mountains; and it is also largely developed in the old world. 

In some localities, and especially in its lower formations, the rocks 
have been changed into crystalline schists, gneisses and even granites, 
and their fossils obliterated. The best examples of this metamorphism 
are found in New England, 

Tills formation, so far as known is not represeuted in this State, except 
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ill its lowest term, the primordial, which crosees the northwest border 
from Tennessee, in a few points along the Smoky Mountains. 

DEVONIAN SYSTEM. 

In the Devonian system, (so called from Devonshire, Eng.), the fossils 
belong largely to higher types ; land plant imd. fishes being abundant and 
the latter the predominant type of organic life, so that it is known as the 
Icftthyan or J^ish Age. Rocks of this series are found in many parts of 
Canada, of New England, New York and Pennsylvania, West Virginia, 
and in various parts of the Mississippi Valley, and west as far as Utah 
The series occupies also an important place in the geology of other con- 
tinents. The sandstones of this horizon are the chief source of petroleum. 
The former name of the group is " Old Eed Sandstone." 

OAEBONirBEOIIS SYSTEM. 

Tiie distinctive feature of this system is the enormous development of 
its fossil vegetation preserved in the form of coal. The most valuable 
beds of this mineral in Europe and America occur in the formations of 
this age ; in Asia and the western side of North America, however, the 
icoal beds are generally of a later date. Limestones abound in these for- 
mations, and the lower terms are largely made np of conglomerates, grits 
and coarse sandstones. The coal measures, which are found mostly in 
tlio Carboniferous proper, are underlaid very generally by extensive bods 
of these latter rocks. 

The seams of eoal, which areaometimes very numerous and of various 
thicknesoS, from that of paper to 40 feet and more, are commonly inter- 
stratified with shales, slates and sandstones. 

The coal is simply the result of a chemical transformation of vegetable 
matter, accumulated very much as beds'of peat are now seen to tbrm in 
various parts of the world. The extent of these beds, which are fre- 
quently called basins, from the basin or trough-like form into which they 
have been thrown by the folding or bending up of the strata, is often 
very great. The largest in the world is the Alleghany Coal Field, which 
extends. from the southern edge of New York, nearly 700 miles, to the 
middle of Alabama, and is estimated to contain an area of more than 
'60,000 square miles. The great coal basin of Illinois and Indiana is 
nearly as largo, and there are many others of great extent in different 
parts of the continent, amounting in all to about 200,000 square mile.^, 
while the whole of Europe hardly contains one-tenth of that amount. 



vGooglc 



116 GEOLOGT OF NORTH CAEOLINA. 

The most abundant plants in the coal are terns : but trees also iibound 
of very peculiar forms, related, to some of the moro inEignitieant tribes 
of the present day, auch as the clnb-mosses, rushes and the like. The 
highest class of plants of the conl age is a species of tree related to the 
pines. AnimalB also of a higher organization than any found in the pre- 
ceding formations, make their appearance, such as frogs, salamanders and 
other amphibious creatures and reptiles; hence the designation jlm/pAi- 
]jian Age. 

The English and many of the continental coal beds also belong to this 
horizon. They are of great extent in the British Islands, occupying an 
area of some 12,000 square miles, and in some localities, of a thickness of 
many thousand feet;. 

PERMIAN SYSTEM. 

The next group in order, the Permian, is scarcely known in this 
country, only a few of its characteristic fossils having been discovered in 
one or two states west of the Mississippi ; where, however, the strata 
containing them are regarded as more properly a continuation of the 
carboniferous, to which they are conformable. 

The preceding systems are grouped together under the general desig- 
nation ^j«?fioso{c, (awoi'eHi ^//e)/ on account of the transition to higher 
forms, which is observed in passing to the noxt series of systems, the Meso- 
soic, {middle life), which consist of tiie Triassic, Jurassic and Cretaceous, 
and are characterized collectively as the Reptilian Age, from the pre- 
dominant type of its animal life. 

TRIA89IC SYSTKSI. 

The lowest of these, the Triassio, is represented vory scantily on the 
Atlantic slope, being limited to- the narrow tracts of sandstones, with 
shales and conglomerates, so well known in the Connecticut Valley ; 
which extends also, with few interruptions, from the Hudson River in 
southeastern New York to the upper border of South Carolina. These 
rocks are, however, developed on a great scale in the states west of the 
Mississippi, from Nebraska to Texas and New Mexico, as well as in Cali- 
fornia and the adjoining states; and it is of common occurrence also in 
Europe. The famous h'own sandstone, so much used in building in New 
Tcrk and elsewhere, is obluined from this formation, mostly in the 
Connecticut Valley ; and the same rock is characteristic of it in North Car- 
olina. Buttheimportantfeaturo of it here and in Virginia, is the oecur- 
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rence of extensive and viiliiablo seatns of coal ; and while tlie etfata of 
tliis Berios are generally poor in fossils elsewhere in the Atlantic elope, 
there have been found in this latitnde many new and interesting organic 
forms, both vegetable and animal. 

JUKASSIC SYSTEM, 

The rocks of this system, named from their extensive occurrence in 
the Jura Mountains of Switzerland, are not known in this country ex- 
cept on the Pacific Slope, in California and northward, and in some of 
the spurs of the Rocky Mountains, They are abundant in England and 
on.tiio continent, and Are notable on account of their remarkable fossils, 
the bonoe and teeth of cnormons, walking, swimming and flying reptiles. 

CRETACEOUS SYSTEM. 

The namo Cretaceous is due to the occurrence of the chalk beds of 
England in this period. These beds are a soft friable limestone, com- 
posed almost entirely of the shells of minute marine animals, and are 
formed, as the recent soundings and dredgings in the Atlantic and other 
seas have shown, only in very deep waters. Chalk is scarcely tonnd in 
this series in North America, The Greensand of New Jersey repre- 
sents the system, in part, on the Atlantic slope, and it is found also in a 
narrow zone, at a short distance from the coast, and at very ^moderate 
elevations above sea level, in the South Atlantic and Gulf States, from 
the Keuse liiver, round to the Mississippi ; but in a large part of this 
area it comes to the surface only in very limited tracts, being generally 
overlaid by newer formations. There is a vastly larger area on the wes- 
tern side of the continent which is occupied by rocks of this series, 
which there consists of sandstones, iimestones, shales, &c., to the depth of 
several thousand feet, and contains extensive beds of coal. These rocks 
are also remarkable for the preeeneo in them of the bones and teeth ot 
enormous and uncouth reptiles corresponding in size to those of the pre- 
ceding (Jurassic) period in Europe. Many of the genera of living plants 
also occur first as fossils in the Cretaceous beds of the West. 



This system, like the former, ia represented by a narrow zone of beds, 
of no great thickness near the Atlantic coast, and spread out over a. 
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largo territory in tlio Gulf States, in the Itocl(}' Moiiiifain region and in 
California. 

To this group are referred all the formations which eontaiti, in a fossil 
form,' any of the plants or animals now living. Its accumulations of 
more or leas indnrated sand and clay, marls, shell beds and lignites reach, 
in some places, a thickness of six or eight thousand feet. Coal of an in- 
ferior fjualitj called lignite, or fossil wood, is found in these formations 
in the Eocky Mountain region. The system is subdivided into three 
subordinate gronps called Eocene, Miocene and Pliocene. It is found, 
in some of its divisions, in British America as far north as the Arctic 
:sea, and also in Greenland, carrying in both, an abundance of fossil plants, 
eimilar to many which are now living in Nortii Carolina and southward. 

Tertiary rocks abound in other parts of the world, in southern England, 
in France, (as the famous Paris Basin), and in central and southern 
Europe, in the Pyrenees and some of the higher Alps. They cover also 
extensive tracts in Asia, India, China and Japan, and in Egypt. The 
period during which these formatione were deposited is ealled the Age 
of Mammals, on account of the great abundance of fossils and bones of 
■many species of this class of animals, as the camel, horse, rliinoceros, 
■oiepliant, mastodon and many other strange forms having but little re- 
.semblanee to any living species. 

It is evident that the topography of the continent has undergone vast 
•changes, especially since tlie Cretaceous age, during wliicli deep sea sedi- 
iments were accumulated several thousand feet thick over a large part of 
the area now lifted into the great ranges and table lands of the Rocky 
Mountains, The character of the Tertiary sediments shows that these 
mountains and plateans were elevated in part during their deposition, a 
large proportion of them being of fresh water origin, and the great coal 
beds having been deposited in wide marshes and lagoans. 

The major part of the eastern side of the continent was dry land dur- 
ing the deposition of the Tertiary, which appears therefore only as a 
fringe on its eastern and southern borders, and occurs on and very near 
the smface in its two lower members, over considerable part of the 
eastern division of Worth Carolina, furnishing nearly all the calcareous 
maris of this region. 

QUATEBNAEY SYSTEM. 

At the close of the Tertiary period, the physical condition of the earth 
seems to have undergone a great revolution, so that the subtropical cli- 
mate and products which extended over the northern portions of the eon- 
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tinent. and even to Greenland, were presently replaced by the artic rigor 
of the Greenland of to-day, the vast ice sheet which caps the polar regions 
having pushed its mavgin down to the latitude of southern Pennsylvania 
and Ohio, and along the higher Appalachian valleys to the very borders 
of the Southern States. This change was accompanied, and no doubt 
largely, if not mainly produced by great changes in the topography of 
the continent, the chief of which was doubtless an elevation of the sub- 
polar regions and a great increase of frozen land surface. One conse- 
quence of these vast changes was the extinction of nearly all the pre-exist- 
ing races of plants and animals. The formations accumulated during 
this period, known as the Glacial or Ice Period, arc frequently called 
Post-pliocene a.'ad. Post Tertiary , but more commonly Qtiaternary \ &Q^ 
since it has been ascertained that they were formed mainly by the action 
of ice, they are called Drift or Glacial Drift. They consist of beds of 
pebbles, gravel and sand, and of clay mingled with stones, called bowlder 
clay, and scatted rock masses, more or less rounded, called bowlders, often 
of great size. These materials were abraded by the great ice masees in 
their southward movement, from the underlying rocks, and were either 
left in confused heaps, when the ice molted, or have been partially ar- 
ranged in more or less nearly horizontal beds, — stratified by the subsequent 
action of water. These accumulations of course contain no marine 
fossils, atid the remains of land animals and even plants are seldom abun- 
dant. The stratified drift is found especially in terraces or benches 
flanking the largo streams or in areas which were occupied by lakes or 
broad estuaries. 

From the above account of the origin of these formations, it is evident 
that they will be found mostly in high latitudes, (or in elevated and 
moimtainous regions further south) ; but in the Middle and even South- 
ern States are found Quarternary beds of pebbles, gravel, sand and clay, 
large tracts of these regions having been submerged during at least a part 
of the glacial period and covered with the material swept down from ad- 
jacent highlands and from the more northern zone by the great floods to 
which the melting ice gave rise. 

Beds of drift abound in the New England and northern states ; and ic 
the Mississippi valley quite to the Gulf, are found great areas of stratified 
Quaternary sands, clays, &e., derived from more northern sources. On 
the Atlantic slope also, in Yirginia and North Carolina, beds of a similar 
character and age extend inland more than 100 miles from the coast. 
Quaternary beds are very abundant in England and among the Alps, 
as well as elsewhere on the continent, and in al! high latitudes of both 
hemispheres. 
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These acciimiilations are every where the snpevflcial deposits, with the 
unimportant and occasional exception of some recent alluvions, eo that 
they terminate the geological series in the ascending order, and close the 
record of the earth's changes, to the Human or present Era. 
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OUTLINES OF THE GEOLOGY 

OF NOETH CAROLIMA. 

It is propoaeiJ in this chapter to give only a brief summary ofthe general 
geology of tlie State; presenting ocly the priacipal and broadest reaullB 
of the work hitherto done in the investigation of its general relations, as 
to the age, strnctiire, stratigraphy, lithology, mineralogy and geopraphica! 
extent of its formations ; and omitting all details, for which reference is 
made, first to the vohimes of tho Survey already published, by those who 
have investigated tho several departments ; especially to the reports of 
Dr. Emmons for 1856 and 1858, and to the Annual Eeports of the Sur- ' 
vey for 1867 and 1869, and to the several papers in the Appendix to this 
volume; and second, to the next volume of the report, to follow this in 
about a year, in which it is hoped to add something on the mineralogy, 
topography and stratigraphy, bnt especially to investigate the lithology of 
the North Carolina rooks, which subject has never received the attention 
which its importance and significance merit. 

By reference to the Chart given above, and the map at the end of the 
volume, it will be seen that the surface of this State is pretty equally 
divided between the lowest, or oldest, and the upper, or newest systems,, 
the larger part of the series having no representatives; the eastern half 
being occupied by the later formations, and the western by the earlier ; and 
that the only one of the intermediate groups which appears, covers bnt 
an insignifiicant area in the middle region. The complete series for the 
State is aa follows : Quaternary, Tertiary, Cretaceous, Triassie, Huronian, 
Laurentian and Igneous. These groups will be considered in order, be- 
ginning with the lowest. 

I.a.t!EENTIAN. 

This system is represented on a very large scale in North Carolina. It 
occupies a belt about 20 to 35 miles wide and of a nearlynorth and south 
direction, across the northern part of the sub-eastern section, the capital 
being located upon it. It extends northward to the Virginia line, the 
southern part of it towards the Cape Fear and beyond, and its entire 
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eastern margin, being covered up by Quaternary eande and gravels. This 
belt consists of ligbt colored and grey gneisses, ■which occasionally pass 
into granite, bnt more- Frequently into felspathie, quartaoae (and rarely 
hornblendic) schists. In some localities the mica is entirely wanting 
and then the rock is either a dull-reddish, brownish, or whitish massive 
felspathic rock, trachyte, euryte, felspar porphyry, &o. 

The rocks of this belt are usually qnite fine grained. The predominant 
element in their composition ie felspar, although quartz-is abundant; the 
proportion of mica, which is usually biotite, is very smali. The strike 
of the strata is generally between 30° and 30° east of north, and the dip 
east, usually at a high angle, from 65° to 80°, and down to 40° and 45°. 
The rocks are much disturbed and very irregular in position. 

The following analysis will servo to give a general ieda of tlie charac- 
ter and chemical composition of the rocks of this belt, the sample being 
selected from the Raleigh" qnan-ies and as imarly a typical specimen as 
possible. 

Silica, 09.28 

Alumina, 17.44 

Sesquioxide of iron, 1.08 

Protoxide of iron, ■ 1.22 

Lime, 3.20 

Magnesia, 0.2T 

Fotassa, 3.76 

Soda, 3.fi4 

Manganeso oxide, .16 

At one point on the Cape Fear, the felspar of the gneiss is partly re- 
placed by calc spai-. 

There are a few points some distance to the eastward of the genera! 
boundary of this belt, where there are local and limited outcrops of gneiss 
and granite, appearing through the general covering of sand, most of 
which ere indicated on the map, as at Weldon, Hocky Mount and two 
other points in Edgecombe, and one in Wilson. The granite for the 
United States post-oiRcc, in Raleigh, is obtained fl'om Edgecombe. It ie 
of light grey color, and shows no gneissic or foliated structure, being un- 
distinguishablo from true granite. The rock at two other of these lo- 
calities is of the same general description, but much coarser grained, and 
is likewise used for building purposes. Ledges of coarse syenite and dio- 
rite dikes occur occasionally in this tract, and with the former grains and 
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sometimes considerable masses of magnetic and titanic iron. Theve is 
also one oacurreiice of serpentine in the upper part of Wake cuiintj. 

Besides the minerals jiiafc mentioned, iron pyrites, copper pyrites and 
specular iron are found occasionally, mostly in quartz veins, but also in 
the gneiss rack itself In one locality on the Oape Fear River, near the- 
mouth of Buekhorn creek, there is a bed of red hematite nearly 40' 
feet thick, together with a elaty manganese garnet, in terst ratified with 
the gueics, and the two minerals are combined in some parts of the bed 
into a mineral which diii'ers little from kuebelite. 

The second area of rocks which I have referred to the Laurentian, and 
the lower division of it, extends from the southern border of the State, 
where that is crossed by the Catawba river, in a northeast direction 
almost to the Virginia line at a point near the town of Boxboro, in Per- 
son county, and re-appearing in a triangular tract 8 or 10 miles to the- 
eastward, croasos the northern border about midway of Granville county.. 
There is also another small area in the southern part of Orange including 
the University, which probably belongs here, although it is not-repre- 
sented on the map. It will also be seen that there are several other 
small patches of the same color in different parts of the map, indicating 
other scattered outcrops of allied rocks. The main body is from 10 to 
thirty miles wide and has an area of about 3,000 eqnare miles. 

The characteristic and prevalent rocks are syenyte, doleryte, green- 
stone, amphibolyte, granite, porphyry and trachyte. Dr. Mitchell sayaof 
these rocks: "Tliere is no well defined gneiss, mica slate, serpentine or 
limestone," among them. " Mica is rare, and in its stead there is chlo- 
rite, or hornblende, but even these are not iu general well characterized ;" 
and Dr. Emmons, " Trap-dykes are numerous at most places where the 
rock is exposed. At certain points they are so numerous that the rock 
is obscured. The dykes arc not composed of one material, but consist of 
the common amphibolic trap, quartz, felspar and thin seams of epidote ; 
forming together a network of eruptive rocks. When they decompose, 
the hornblende trap appears in dark green stripes, and many have as- 
sumed the structure of a laminated rock." Mica is in tact rare through- 
out the series except at a few points where the rocks are granitic, and 
even in them the proportion of it is very small. The most common 
rock is of a hornbiendic character ; and traps, trachytes, granulytes and 
porphyries are Confusedly and angularly wedged in among each other, 
with frequent veins of epidote crossing the felspathic species in every 
direction. 

The'foUowing analysis, by Dr. Genth, of one of these typical trachyte 
porphyries, the leopardite of Mecklenburg and other localities will show 



vGooglc 



124 GEOLOGY OF NOETH CAROLINA. 

the general character of a considerable proportion of the rocks of this 
serieH. 

Silica, 75.92 

Alumina, , 14.47 

ScBquioxide of iron, 0,88 

Magnesia, 0.09 

Lime, 0.03 

Soda, 4.98 

Potassa, 4.01 

Loss by heating, 0.64 

100.01 

This analysis is taken from the American Journal of Science and Arts 
for March, 1862. 

The absence of anything like stratificatioi) or foliation is conspicuous 
throughout the region. In the northern part of the ontcrop in Gran- 
ville county, and in the sonthern, near the Catawba Kiver, the doleryte 
dikes are of so coarse a textnre as to present striated faces of labradorite 
crystals i and ^ of an inch broad. 

One of the largest terranes or outcrops of a single kind of rock is the 
ayenytic ledge which crosses the southeastern side of Mecklenburg, and 
occupies a breadth of several miles along the west side of Cabarrus, be- 
ing traceable for many miles by the huge dark bowlder-like masses which 
stand tiiick through the forests and fields, many of them 10 to 15 and 20 
feet in diameter. Another quite extensive outcrop is that of a very 
coarse light-eolored, easily deeomposod felspathic granite, which crosses 
the railroad a few miles west of Salisbury, in Rowan county, and extends 
southwest many miles into the sonthern end of Iredell. The crystals of 
felspar which weather ont of the rock in groat quantities, are often two 
to three inches in length, and frequently twinned: A similar ledge is seen 
also on Long Creek, in Gaston county. Ledges of very coarse pyroxen- 
yte and hornblendyte are common, and one of these in the west side of 
of Guilford county seems to pass into Lhcrzolyte. And in the tract be- 
yond the Blue Ridge, in Mitchell county, on the Nolechueky Eiver, 
occurs an enormous ledge of doleryte, extending several miles along the 
river, much of it very coarsely porphyritie, and on the west side of the 
river is a heavy outcrop of coarsely crystalline hornblendic rocks, among 
which is a dark gray mass which seems to be hypersthenyte, and within 
a few miles in three different directions are three chrysolyto hills. 
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The area of rocke of this aeries near the eonthero iiordcr of the State, 
on tlie lower Yadkin (Peedee) is a very coarse grained porphjritic gran- 
ite, (in a portion of which, at least, the felspar is triclinic), intereectad by 
» Bueceeeion of heavy dolerytic dikes. 

In the fvapa and occaeionallj the granites of this aeriea, iron pyrites ie 
disseminated in small grains and thin films, and in some of tlie eyonjtOB 
magnetite is a common conetituent, and it is also found oecMionaliy in 
vein* of several foefc thickness, as in the great ledge above mentioned, in 
which these veine are common, both in Caharrns and Mecklenburg. 

Besides tiicee and epidoto, the most common mineral, specviUr iroD 
occurs in at least one locality in considertible quantity, in n qnartejtie 
rock in the upper part of Mecklenburg. Agate and riitile are found in 
Mecklenburg, and agate and opal in Cabarrus. Along the southern edge 
of the belt are many productive veins of pyrites carrying copper and 
gold, in Alamance, Guilford, Cabarrus, Kowan and Mecklenburg. 

Jf there be any significance in etructure ov in lithological characters, 
this singular body of rocks seema entitled to be placed at the very bsieof 
the Archaean age, certainly at the bottom of the Laurentian ; and even 
below these, if there he any older rocke CKposed anywhere, — the true 
Azoic or Igneous. In the direction of thie notion certainly point the ab- 
sence of stratification, the non-oocnrrence of limestone, and the great pre- 
dominanoe of eyenjtes (moetly hyposyenyte), and other iron-bearing and 
basic rocks. I have only placed them as the lower J-aurentian, however, 
•ince there eeema to be a general disinclination to suppose that the primal 
igneous core anywhere ehowe itself to human inspection. This belt may 
well be characterized as the geological axis of the State. 

The group of rocks just described is bounded on the northwest by a 
aeriea of gneisaes and feldspathic and occasionally hornblendic alatea, which 
eitend westward with little interruption to the Blue Ridge, and, except 
a narrow zone of a few miles breadth along the course of that chain, in- 
cludes the whole mountain region to tha flanks of the Smoky Mountaina, 
through the greater part of its length. These are ooneidered to belong 
to the Laurentian proper. 

The portion of this series which lies east of the Blue Ridge is the 
largest connected area of Laurentian in .the State, and covers not less than 
16,000 square milea. Its resemblance to the Raleigh belt ia very marked, 
especially in the southeaatern part, which consists of a succession of schiif* 
and gneisses and elates, for the moat part thin bedded, and only occasion- 
ally showing granite-like masses and syenytes, which, however^ are gen- 
erally in the form of dikes. There ia a narrow tract of coaree granite, 
described by Dr. Emmona as a series of reina, along the southeast margin 
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of the aoiie, across Gaston and Lincoln counties. A few miles west of tliia 
is a narrow terrane of ejenjtes and other hornblendie rocks and granites, 
which extend northward across Lincoln and Catawba counties, reaching 
the Catawba river at the great bend. It is seen about i miles west of 
Lineolnton, at Newton, and in the railroad cuts near Catawba Station, and 
beyond. The predominance of hornblendie rocts, the absence of mica, 
and the general absence of stratification have seemed to justify the 
reference of tliis belt to the lower part of the series, along with the pre- 
ceding central zone. 

Preceding westward wo find the rocks occasionally more micaceous, 
mica slates and slaty gneisses becoming in some localities quite common ; 
and there comes in along the centre and sonthet-n portions of the tract 
a series of mica seliists and slates, some of which seem to be more or less 
taleose, and very felspatthic, which weatlier into a spongy, purplish- 
browii, soft rock, easily cut with the ase, which is much used for chim- 
aeye, and as a substitute for soapstone. In places these slates are hard 
and aboiiod in imperfect crystals of garnet, and occasionally of staiirolite 
and cyanite. These rocks may be seen in the railroad cuts and hills 
about Hickory, and in the eastern ridgea of t!ie Sonth Mountains, and in 
the middle and southern parts of I'olk county. It is noticeable that these 
schists and slates every where occupy the ridges and higher swells and do 
not reach tho level of the river channela, so thai they overlie the gneisses, 
and are to be referred to an upper division of this formation, or more 
probably to the next system, the Iluronian. These rocks extend across 
the Catawba into Caldwell and Alexander counties and are seen in the 
southward spurs of t!ie Brushy Mountains, from Gunpowder Creek to 
Middle Little River. The rocks of this tract are generally line grained 
hut toward the western side of it there is a body of coarse porphyritic 
grey gneiss, sometimes so rough and nodular as to appear like a con- 
glomerate, the nodules being lenticular and rounded masses of cleaveable 
felspar and quartz of various sizes, up to an incii and more in length, the 
dark gray argillaceona miea-schiat matrix lapping around and enclosing 
them and filling up accurately the interstices, — a true augen-gnGiss. This 
rock is seen conspicuously in the vertical andjoverhanging cliffs on tlie turn- 
pike jnst below Blowing Rock in Caldwell, in the steep mural ledge of 
Hickory Rut Mountain on Crooked Creek in McDowel!, in the large 
masses of porphyroidal gneiss near Hickory Nut Gap, in the naked 
ledges about Flat Rock and the quarries near HenderBonTiile, and again 
on Little River near Jones' Gap. And there is a wide belt of light 
colored fine-grained, very felspathic, easily decomposable gneiss, in Mc- 
Dowell county, very conspicnoua in the railroad cuti about Marion, and for 
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ei^Iit or ten miles eastward. It is in places much seamed and jointed by 
mimerons divisional planes, and often has little or no signs of bedding. 
On the other hand the gneisses of Cleveland and Rutherford are very 
slaty, frequently passing into mica slate ; and they are notable as being 
abundantly impregnated with minute crystals of iron pyrites, so that 
copperas has been made from them on a large scale. 

Hornblende elates are not of very frequent occurrence, but there is a 
very perfiiatentledgealongtbeBlueBidge, across the Bontbern and eastern 
sides of Henderson county, and also in the Ssluda and Tryon ranges and 
a few miles oast and south of Hickory Nut Gap. And a number of small 
loea! outcrops of hornblende rocks, slates, and (occasionally) syenytes, are 
found here and there throughout the region, but constituting a very in- 
significaut proportion of the whole, Chorite slates occur in a few local- 
ities, aa on Lower Creek, in Caldwell county, and a granular taleo-chloritic 
rock of a grey to olive color, impregnated with titanic iron is found in 
the northern part of the same county. In this county also are several 
dikes of serpentine, one quite dark and compact, and filled with minute 
retieulationa of chysotile veins; the others of a grey color and granular 
testnre, one containing asbestos, chysotilo and baltimorite, and walling a 
gold vein. A few other similar dikes are found in other sections of this 
belt. 

The limestones ot Forsyth, Yadkin and Stokes, probably belong to 
this scries, being interstratified with its normal gneissic rocks. They are 
coarsely crystalline for the most part, and schistose, in places abounding 
iu crystals of a brown mica, (phlogopite). These limestones are slightly 
roagneaian and therein agree with those of the typical Laurentian of 
Canada. The following analysis made by Dr. Genth for the Survey, will 
show the composition of this rock at one of the best known localities, 
Bolejack'a quarry, near Germanton : 

QoartB and Silicates, 15.42 

Carbonate of Lime, 74.53 

Carbonate of Magnesia 8.22 

Oarbonata of Manganese, 0.34 

GarbOTiate of Iron, 1.49 

At some of tlie outcrops, which are generally limited to two or three 
rods in thickness, and a few hundred yards in length, the limestone 
eeema to graduate into neighboring gneisses. It is only in this north- 
eastern purt of the area that limestone occurs. 

Tbo roeka of this belt are very innch disturbed and irregular in their 
position, but the strike is very uniformly northeasterly, between 50" and 



vGooglc 



128 GEOLOGY OF NOKTH CAKOr.INA. 

05° E. of N., and the dip is quite prevalently east, the average lying be- 
tween 30° and 50°. Large veins of manganese garnet are of frequent 
occurrence. 

Besides the minerale already mentioned ineidentalij, gold is found 
both in the enperficial gravel and in veins in many parts of the region, 
but especially in Caldwell, Eurke, McDowell, Cleavoland and Polk coun- 
ties. The largest gold Jield, and one of the most noted in the Atlantic 
States, is that of the South Mountains in the centre of the territory in- 
dicated. With the gold are associated a number of interesting mineral 
species, as zincon, nionazlte, &e., of which mention will be found in Dr. 
Genth's paper in the Appendix. The well-known zincon locality of 
Henderson county belongs here. Magnetic, specular and titanic iron are 
found in several parts of the region, the magnetic and titauie being most 
abundant in the extensive beds which cross the northwest side of Guil- 
ford county, extending into Davidson on the south, and Kockingham on 
the north. But both of the two first named species often occur in veins 
and also in a granular form, impregnating the gneisses and eellists. Brown 
hematite beds are common in the talcose mica schists. Corundum was 
found by Dr. Qenth in the iron ores above mentioned from Guilford, to 
getherwith chromite. And I have since found it in crystals in Forsyth, 
and also the mineral rensselaerite. Graphite occasionally replaces mica 
in the mica slates and gneisses. 

Another considereble area of Laurentian rocks is found beyond the 
Blue Eidge, occupying most of the mountain plateau between that and 
the Smoky Mountains, and in places constituting the materials of these 
chains. As stated before, this area may very properly be considered as 
only a continuation of the preceding, from which it is divided by a very 
narrow and interrupted belt of Huronian slates, which also divide it 
transversely in the region of the Yellow Mountains, into a aonthem and 
northern tract. The rocks of both of these, like those of the preceding 
area, are foliated for the most part, and consist of indefinite alternations 
of the same kinds of metamorphic strata, — gneiss, hornblendic, feldspathic 
and micaceous schists, and occasionally chloritic and talcose slates. Mica 
schists are less common than in the more eastern belt, while the horn- 
blendic are much more common. Tiic former are very generally gar- 
netiferous, and occasionally cyanitiferous ; and they are found mostly in 
the northeastern portion of the sonthern tract. The hornWendie elates 
and syenytes, (the latter of which occur not infrequeutly), are also often 
highly garnetiferous. These rocks are more abundant in the middle por- 
tions of the tracts, although not confined to these. The most extensive 
hornblendic terrane of the region and of the State, is found in the angle 
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between the forks of New Kiver, in Ashe and "Watauga eoonties, in the 
Rich Mountains, Elk Xnob, &e., to Negro Mountain, near Jefierson. 

Tery large veins of a very coarse granite abound along the median 
parts of the tract, eapcciallj in MitchelJ and Yancey. The quartz, mica 
and feldspar are found in huge masses instead of small crystals. These 
veins are extensively wrought for mica, which is obtained in large plates, 
10 to 20 and even 30 inches in diameter. Some single veins have yielded 
hundreds of tons within the last 3 or 4 years. And these mines are not 
now opened for the first time. On the contrary, thsy were wrought on 
a much larger scale by the Moiind-Bnilders ages ago; and most of these 
veins are Iioney-combed with ancient tunnels and shafts, which were 
located and excavated with more skill and success than the modern 
workers have yet attained. Their market was evidently the populous 
regions north of the Ohio, whose numerons mounds contain, in their 
multitudes of ornaments and utensils of this mineral, the evidence of the 
extent of this curious ancient commerce. 

One of the most remarkable and interesting features of the geology of 
this belt is the line of chrysolyte ledges, {dwiyte), which occur along the 
median zone of it, outcropping in massive dikes, which form rough, 
Jagged hills at intervals of half a score of miles, more or less, from the 
Rich Mountains of Watauga through Mitchell, and the intervening 
counties to Clay. Some of these ledges are nearly a mile long and sev- 
eral hundred yards wide. They are not in line with one another, hnt are 
scattered over a zone 10 to 20 miles in breadth. It is worthy to be noted 
that they occur in the middle zone, where the rocks are most disturbed 
and irregular in position ; that they are associated with the most massive 
outcrops of hornblendic rocks, — syenytes, schists and actinolyto rocks, 
and with heavy veins of coarse porphyroidal granite, and that they thus 
claim a very low horizon. 

The masses of chrysolyte are more or less distinctly granidar, and are in 
fact, a chrysolytie sandstone, of a yellowish to dull, or dark olive-green 
color. The composition of this rock Dr. Genth finds to be as follows : 

Silica, 41.89 

Protoxide of iron, 7.39 

Nickel oxide, 0.35 

Magnesia, 49.13 

Lime, 0.06 

Lobs by heat,., 0.82 

Chromic iron, 0.58 

100.22 
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It WDatliei's into rough, jagged, honey-combed, and laminated or elatj- 
looking ridges, and decomposes into a dark, gravelly, barren soil, of the 
following composition ; (sample from Ilampton's, in Yancey county) : 

Silica, (8.08 sol.) 63.15 

Oxide of iron, 8.53 

Alumina, 3.41 

Lime, 0.32 

Hagneaia, 2.38 

Snlphurie acid, 0.10 

Chlorine, 0.03 

Phosphoric acid, 0.18 

Organic matter, 17.00 

Water, 4.50 

99.49 

n which the absence of potassa and soda is notable, and the abundance 
of iron, and of organic matter especially, the latter no doubt exceptional 
and accidental. The most common and characterietic minerals of the 
North Carolina dunyte are chlorite, talc, asbestos, chalcedony and ehro- 
mite, the last in scattered grains and in coarsely granular irregular veins, 
or pockets. In many places several other species are quite common, for 
example, bronzite, nodular masses of eastatite, a bright, green, granular, 
hornblendic mineral, which Genth makes kokaeharoffite, serpentine, and 
a carious cnp-foliated variety of talc, &c. One of the most interesting 
and valuable minerals, and one which is also of common occurrence, is 
corundum, which occurs in tabular, cleaveable masses and in erystala. 
For a particular aeoount of this and the other associated minerals, the 
reader is referred to Dr. Genth's and Mr. Smith's papers in the Appendix, 
and to Dr. G.'s special paper 'on corundum, constitoting No, 1 of " Con- 
tributions from the Laboratory of the University of Pennsylvania," and 
to Prof. Shephard, in the American Journal of Science, August, 1872. 

Crystalline limestone occurs in three or four small ledges (beds), of a 
foot or two in width to a rod or more, in one small tract on the French 
Broad, in and a few miles below Marshall, in Madison county. It is as- 
sociated, at one of these outcrops, with a greenish hornblendic rock, and 
is filled with minute, rounded grains of green coeeolite. There are also 
occasional dikes of serpentine and of pyrosenyte; one of each maybe 
seen along the Swannanoa road in Buncombe. And the hornblende 
elates are eometiraes epidotic, as in Mitcliell near Flat Rock. The rocks 
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of this belt are very much disturbed, — -broken, erumpled and folded, 
especmlly along the middle of the tract; but the general strike is about 
N. 50° E., and the prevalent dip is S. E., at every poesible angle, bnt 
generally between 40° and 60°. Along the median zone, however, for 
several milee, the prevalent dip is N. W. 

Beeides the minerals already mentioned incidentally, magnetic iroa is 
of frequent occurrence, and may be eet down as a characteristic mineral 
of the series ; one of the largest iron beds in North America is found 
among the hornblende elatee and eyenytes of the Iron (Smoky) Mountains 
in Mitchell ; and specular iron is also found occafiionaliy. Copper pyrites 
exists in large bedded veins among the syenytes and hornblende slates of 
Jackson, Haeon, Haywood, Watauga and Ashe, and also sometimes in 
the grey gneieses and mica schists, as at Ore Knob and Feaeh Bottom, in 
Ashe and Alleghany. 

This mountain tract of Laurentian rocks contains between 3 and 4,000 
square miles of surface ; which, added to the areas of the previous tracts, 
gives an aggregate of more than 20,000 square miles occupied by this 
formation, or nearly one-half the territory of the State. 



HUKONIAN. 



The next system in order of superposition follows in the true order of 
time, without break of geological continuity. By reference to the map at 
the end of the volume, it will be seen that the Huronian Byetem, repre- 
sented by the apple-green color, occupies several disconnected areas, sep- 
arated by intervening tracts of the older and underlying formation. 
There are in fact 5 principal outcrops, with two or three subordinate ones, 
which may very properly be referred to one or another of the former as 
detached fragments of them. The most easterly of them lies against the 
first or Kaleigh belt of Laurentian on the east, with an easterly dip ; and 
is mostly covered by the sands and gravels of the Quarternary. The out- 
crops may he seen however along the bluifs of the streams and occasion- 
ally in jutting ledges on the swells between, from the Eoanoke near Gas- 
ton to the !NeuE6 about Smitbfield and the mouth of Falling Creek, in 
Duplin. The rocks are quartzyte and clay slates, grey, light-colored and 
drab and greenish. At some points the quartzytee are argillaceous, and 
at others as a few miles west of Smithfield it approaches a fine conglom- 
erate. The clay slates are occasionally slightly hydro-micaceous. 

This series reappears on the west side of the Ealeigh granite with an 
opposite or westward dip, quite steep at first at about three miles from 
the city, but gradually becoming less. The bottom beds are argillaceous 
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and talcoid, and at two linos of outcrops loee than s, mile apart, and three 
to four miles from Raleigh, these slates become highly pumbaginoue, the 
main eeara of 12 to 20 inches in former ease, and three feot in the other, 
containing 50 per cent, and upwards of graphite. The more eastern of 
those bada is nearly vertical to 75° N. W., and the other 40° to 60°, 
probably forming an anticlinal, and a heavy body of micaceous white 
slaty quartzy tee follows cIobbIj along the west side of the graphite. Alter- 
nations of argillaceous, talcoid and ijuartaytic beds continue for live and 
or six railee, when they disappear beneath a narrow trough of Triassic 
sandstones ; beyond which they emerge along an irregular, but approx- 
imately N. E. and 8. W. line, in the groat central mineral-bearing slate 
belt, so widely familiar to miners and geologists. This tract extends quite 
across the State in a breadth of 20 to 40 miles, and is composed of silic- 
ioua elates and clay slates chiefly ; the former being often brecciated 
«nd conglomerate, the pebbles sometimes a toot and upwards in 
diametar, frequently chloritlc, and often passing into hornstone and 
chert and occadionally into quartzyte. The clay slatea are generally thin 
bedded, often shaly, grey, drab, banded, blue and frequently greenish, 
from an admixture of chlorite, sometimes talcoid or hydro-micaceous; and 
very often they may be belter described as conglomerate slates, being 
composed of flattened and differently colored soft slaty fragments of 
all sizes, from minute particle* to an inch and more in diameter. Near 
the middle of the breadth of this body of slates in Montgomery county, 
in ayery heavy ledge of silieious slates, occurs a silicious conglomerate 
which is filled for hundreds of feet with very singular silieions concretions, 
some of which Dr. Emmons has described under the name Palffiotrocliis ; 
but the rock for several miles, as well as at this particular locality, con- 
tains a multitude of rounded and ovoid masses from the smallest size to 
that of a hen's egg ; showing the wide prevalence of conditions favorable 
to the operation of concretionary forces. 

Quite characteristic also of this bdt ia the occurrence of extensive beds 
of pyrophyllyte slate, white and greenish, in places with disseminated 
erystala of chloritoid. Pyrophyllyte also occurs at sevwa! places in etellate- 
fibroufl aggregations and also foliated like talc. 

The talcoae, ailiciouB and chlorotic slates are more abundant towards the 
base of the series, the east side, and the clay slates predominate on the 
west. 

A notable characteristic of this belt of rocks is the abundance of quartz 
veins, the fragments often covering and whitening the knolls and tho 
roads for rods together, so that one can ascertain with considerable accu- 
racy when the boundary of these rocks has been passed by the sudden 
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and marked change in this respect. These rocks have been so fully de- 
scribed by Dr. Emmons, that there is no need to particularize furtKer. 

The strike is conformable to the general trend of the monntaina and 
coast, and of the preceding formation, and the dip is prevalently west at 
high angles, but towards the western side of the tract, and eonspicnously 
in widest part of it there is a breadth of several ruilea of easterly dips. 

Besides the minerals already named, one of the most characteristicand 
abundant is specular iron, micaceous, granular and massive, which occurs 
in large veins and bedded masses, sometimes associated with alaty and 
jointed quartzytes, andsilieious slates, and again with white, red and dark 
banded and jaapery slates. Magnetic iron is also not uneommon, and in 
a few localities there are large veins of brown hematite. Several of the 
moat noted copper mines in the State occur in this formation, and it 
abounds in gold mines, both vein and gravel. Several silver and lead 
minei have also been wrought along its western border. The list of its 
minerals however, will be found in Dr. G-enth's paper in the appendix. 

The belt is bounded on both sides by the Lanrentian, already described, 
on which it lies iinconformably, and from which its materials were derived. 
The stratigraphy therefore indicates the horizon of these rocks to be the Hn- 
ronian, and the lithology agrees well with that determination ; and the rea- 
sonable course therefore seems to bo, to place them as Huronian, until 
some evidence shall be found of an organic character, to lift them to a 
higher geological plane. The absence, or at least the non-discovery of 
foesilfl hitherto, in an extensive body of slates like those of the middle 
and west portions of this tract, so little altered and so well adapted to the 
preservation of even the moat delicate organisms, and in a region so ranch 
studied, and on account of numerous mines, offering so good opportuni- 
ties for the discovery of fossils if any existed, is certainly so far confirma* 
tory of the sub-Silurian theory of these deposits. This is the principal 
area of Emmoni' Taconie in this State. 

The third belt, broken and interrupted, and of small extent, may be 
identified as the King's Mountain belt. Its greatest breadth is only five 
or six miles ; its direction is marked by the high ledges of quartzyte slates 
which constitute King's Mountain, Crowder's Mountain, Spencer's Moun- 
tain and Anderson's Mountain, disappearing towards the great bend of the 
Catawba Kiver. The rocks are quartzytes and clay slates ; the former, 
aometimos cyanitic, often micaceous and slaty, and passing into mica 
sehists occasionally ; and the latter often talcose, or hydro-micaceons. 
Limited lenticular beds of crystalline limestone occur at intervals all 
along the outcrop. The strike of the rouks coincides with the general di- 
rection of the belt, which is 10" — 20° north of east, and the dip W., at 
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high angles, generally 45° to 80°. The clay elates are plnmbaginous along 
the western side of the outcrop, and to the northword of Mfl. Andflroon 
is a bed of impure graphite, in places two and three fo66 thick, The 
limestone is grey, bluish and light colored to white, and flo« to (!0*rse 
granular, schistose in striieture, with tremoHte, and disseminated crystals 
of iron pyrites. Some of these beds are dolomytie, as shown by the fol- 
lowing analysis by Dr. Genth, of a sample from a quarry near Lincoln- 



Quartz and Silicates, 19.S2 

Carbonate of Lime, 46.57 

Carbonate of Magnesia, 37.63 

Carbonate of Manganese, 0.21 

Carbonate of Iron, 1.97 

The most Taluable aud charaetorietic mineral of the belt is magnetic 
iron, which ie found thronghont the length of it, cropping oat >t iflter- 
vals of a few miles in large bedded veins, sometimes over 90 feet thick. 
The ore is nsually granular and slaty, talcofle or chloritic, *nd frequently 
more or less specular. At one of the largest veins it is highly •pidotic. 
There are also frequent veins of limonite. 

In the direction of the continuation of the line of this belt, ne»r the 
northern border of the State, in Surry and Stokes countiea, ia another 
body of qnartzytes and mica elatee, with occasional argillnoooua and 
hydro-mica elates, constituting the range of the Pilot end Sauratown 
Moontaios. Some of these quartzytes are flexible — itacolumite, and 
there is a bed of conglomerate near the base of the seriee. The dip in 
the western part of the range of the Pilot is N". W. about 20°, and in the 
eastern about the same amount, in the opposite direction ; and the easterly 
dip also holds for the Bauratown range ; while in the gap between, there 
is much less regularity, aud the prevalent dip seems to be K. W., ftnd at 
angles varying between 30°an 60d°. 

The fourth belt of Haronian rocks ie coincident in general direction, 
and partly in position, with the Blue Kidge. Towards the 6. W. it crosses 
that chain and (I'^onpiesa belt of two or three miles across the plateau of 
the upper Fren'jh Broad; the rocks here being gray and bluish clay slates 
and hydro-mica slates, with very limited and occasional outcrops of 
quartzyte and of a light colored to gray and bluish schistose, compact to 
slightly granular hmestone. With these are associated occasional beds of 
limonite. The rocks of this belt may be seen in Swannanoa Gap, in a 
large body of qnarfzo-argillaceous and quartzitie slates, and of mica slates 
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and drab, blaish and greenieh clay slates, all dipping south eastward at 
an angle of 30° to 60°, Aboat the foot of the mountain the quartBytes 
become gnciseoid, and in places occur coarse grits, and beds of chloritic 
and calcareous slates. The breadth of these rock at this point ia 6 to 7 
or 8 miles ; but the greatest development of this scries of rocks is seen a 
little further northeast, in the Linville Mountains, which are eonipoeed 
almost wholly of sandstones and quartzites of various degrees of meta- 
morphism, in eome places almost or quite vitrified, and so jointed that 
the bedding is entirely obliterated, Theie qiiartzytes are sometimes 
slightly micaceoaa or chloritic, and sometimes^llexible,— itacolumitie. 

The dip ie very irregular and confused, but eeeme to be predominantly 
westward. Beveral beds of compact, light-colored and grey limestone 
crops oat along the western base of the mountain in the valley of Worth 
Fork, and almost to the head of it, the npper beds being on the wait side 
of the valley. 

Linville Kiver seems to occupy a rift in those slates, which is more 
than 1,000 feet deep, with precipitous, and in places, vertical walls on 
either hand. The mural mass of Table Rock, the jagged peaks of the 
Chimneys, &c., and the sharp top of Hawksbill, are all recurrences of the 
Linville quartzytes, with characters unchanged, 

following northeastward along the line of these rocks, we find them 
recurring in the form of qnavtzjtee, itacoiumitcs, clay, raicaeeouB, chlo- 
ritic and talcoid elates in the various spnrs of the Blue Ridge, and occa- 
sionally constituting the eastern escarpment of that chain in it« south- 
ward bends, to Surry county, where these rocks cross into Virginia, At 
this point, in Fisher's peak and the knobs of the Blue Ridge south of it, 
are ledges of hard and gnarled grey and glistening argillaceous and 
qnartBO-argillaceous and gneissoid slates, which are often specked with 
magnetite and martite crytals ; and in Wataaga and Caldwell these 
become martite schists, and again micaceous specular schists, which are 
rich ores of iron. 

But the most remarkable part of this belt, both for breadth and peculiar 
lithologj, is found iu the region of the Grandfather and Yellow Moun- 
eins, about the head waters of Toe River, Linville, Elk and Watfiuga'. 
On upper Linville, and towards the base of the Grandfather and the head 
waters of Watauga, there are limited beds of argillaceous and hydra-mica 
slates and shales ; but the prevalent rocks are feldepathic and quartzoee 
slates and grits, sometimes gneiss-like, and chloritic and epidotic echiats, 
with epidoaitea, the latter sometimes enclosing bright red rounded grains 
of jasper. Along the high spurs of the Grandfather, to the northwest,— 
the Yellow Monntaius, are large bodies of greenish epidotic sandstone. 
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feldepathic and quartzoee ; and along the northward spur of Hanging 
Eock, hard and guarled dark grey qiiartzo-argiUaeeous slatea prevail ; bnt 
theae are alao much veined with irregular masses and reticulations of 
epidote. Passing eastward to the "Wataaga, from Yallej Orucis np the 
river, the prevalence of epidotie and chloritie, massive or obscurely 
bedded rocks, is most striking. Some of the masses are much veined 
with fine seams of white quartz, while others are araygdaloidal, sprinkled 
with grains of gypsum and quartz and epidote ; while still further east, 
across the Rich Mountains, occur chloritie amygdaloids in which the 
grains are feldspar, which are much weathered so as to leave the surface 
of the rock deeply honey-combed. Alternating with these conspicuous 
and dominant masses along the river, are the slate and gneiss-like grits of 
Linville, and oecasionlly silvery, grey, greenish and spotted argillaceous 
and felspathic slates and shales. 

On Elk liiver occurs a greenish qoartzo-felspatliie, thick bedded, com- 
pact to friable slate and grit, which gradually passes into a nacreous light- 
colored, coarse slate-conglomerate,^ — a line grained avgillaceouB qiiartz- 
yte, filled with rounded and fiattened pebbles of white and reddish quartz 
and of hard quartzo-argillaceous slates. 

This conglomerate outcrop has a breadth of several hundred yards on 
Elk, and extends nearly east and west several miles into the mountain 
slopes on either hand. 

The rocks of this rugged region. are much disturbed, but the prevalent 
dip is eastwardly, and the strike a little east of north. 

There remains one other Huronian tract, whose formations compose the 
moat westerly rocky zone of the State, including the mass of the Smoky 
Mountains and its eastern escarpment for the more part of its coarse, from 
the head waters of Laurel Kiver in Madison county, near the Big Eald, to 
Cherokee ; widening southward, until it includes almost the whole length 
of the latter county, in the transverse section of its strata. This belt I 
have elsewhere provisionally named the " Cherokee Slates." 

Two sections of these rocks are given on the map, as they occur on the 
French Broad, and along the Iliwassee, through Cherokee. 

Beginning at the State line in the latter county we encounter, for sev- 
eral miles, a succession of conglomerates and clay slates, drab, blue and 
green, with presently gneiss-like slates and grits and quartao-felspathie 
rocks, and occasional beds of staurolitic and garnetiferous hydro-mica 
slatea. These slates with their characteristic crystals are very persistent, 
being seen conspicuously in Georgia, on the Morganton road ; and also 
northeastwards 4 or S miles in the spurs of the Smoky. Near Murphy 
the grey gneise-like slates are thickly sprinkled with transverse crystals 
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of mica ; and this remains a prominent feature of these slates on Valley 
Eiver, 12 or 15 miles above Murphy, and on the Tenneeee near the mouth 
of Tuctasoge, and on Hiwassee 8 or 7 miles above Murphy. The dip 
of the rocks, which is generally steep, 40° to 60, and 80° and 90° S. E. 
for several miles from the state line, until Long Ridge is passed, after 
which it tnrns to the N. W., to within 3 or 4 miles of Murphy, where 
the easterly dip is recovered. About Murphy the crystalline dolomitic 
limestono ia encountered, with accompanying beds of shining clay slatea 
and shaies and a thin bed of quartzytes, which He alone; the vallej of 
Valley Kiver, to its head ; being accompanied throughout by frequent 
onterops of limouite. This limestone and its accompanying iron ore and 
clay slates is repeated on Peachtree Creeli:, 4 or 5 miles east of Murphy, 
and this reduplication seems to follow up the east side of the wide valley 
of Valley River, parallel with the former, which keeps to the nortliweat 
side, at the distance of 2 to 3 miles, and less, towards the head of the val- 
ley. To the southeast of this valley, in theKoneteh Mountains, and across 
the upper Hiwassee into Clay, is a succession of clay slates, with gneiss- 
like gray slates, as described above, and stanrolitic mica slates. A little 
above Valleytown a smalt body of quartzytes is passed and then a heavy 
bed of shining dark clay slates, which mn nearly north from this point 
through the Valley River Mountains and into the Nantehaleh Mountains 
to the east of Nantehaleh River towards the mouth of that stream. 
These slates are mnch disturbed, broken and crumpled. Beyond these 
are light colored and grey argillaceous, and occasionally micaceous elates 
and shales, with alternations of gneissoid slates for two or three milee, 
after which, on Wantahaleh, come in, with a change of the dip to the west, 
the gneisses and hornblende slates of the Laurentian. 

The reversals of the dip in the section below Murphy are easily traceable 
across the valley of the Oheowah and the Tennessee, on the latter, a little 
below the mouth of Tuekasege. The Tennessee river section shows much 
fewer and smaller beds of conglomerates than the Hiwassee, and also less 
of clay slates and mica sktea, but a greatly exaggerated development of 
the quartzose slates, gneisses and grits. 

ThelimestonesofValley River follow the volley of Notteley river south- 
westward into Georgia, crossing the Toccoa (Hemptown creek tributary) 
13 miles S. E. of Diicktown. To the northestward they pass through 
Red Marble Gap of the Valley River Mountains, and outcrop along Red 
Marble Creek, and several miles below its mouth, are last seen at Blowing 
Cave. These limestones are generally white, but are often found of vari- 
ous colors, — pink, grey, black, mottled and banded. Thej are accom- 
panied by large beds of white, compact to granular steatyte, which is mas- 
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sivo to more or less schistose in Btruetnre. Tremolite is of frequent 
occurrence in the limestones, wliicli, as already intimated, are dolomytes 
at least in part, as shown "by the following analyses of Dr, Genth : 



Quartz and Silicates, 
Carbonate of Lime, 
Carbonate of Magnesia, 
Carbonate of Manganese, 
Carbonate of Iron, 

I and III are white and fine grained, from Valley River, the former 
near Tajlora ; II is the red or pink marble from Blowing Cave, on Nau- 
tehaleii river. 

The section on French Broad begins at the State line near Paint lioek 
in Madison county. The vertical cliffs along the river gorge at this point 
are gray and light colored quartzose sandatones and quartzytes with oc- 
casional thin beds of dark gray clay slate. Passing np the river, we find 
these quartzytea interhedded with and finally replaced by shales, and then 
by thick bedded grits and conglomerates, or breccias. These are suc- 
ceeded by heavy beds of argillaceona slates and shales, brown and gray, and 
at Warm Springs, about 6 miles, by compact blue and gray limestonee 
and a calcareous gray- sandstone, and half a mile above, by vertical ciiifs 
of much jointed quarteytes, which continno for nearly two miles with lit- 
tle interruption, and give place, just below the mouth of Laurel river, to 
blue and gray clay slates and coarse comglomeratoa, which outcrop again 
5 or 6 miles southwest on Shut-In -Creek. Above Laurel river come in 
heavy beds of greenish and reddish felspathie quartzytea and gneissoid 
rocks for more than a mile, and then gray, dark blue, and spotted argil- 
laceous slates, after which the gneissea and hornblende slates and crystal- 
line limestones of theLanrentian succeed. This cross section would make 
nearly ten miles in a direct hne. The disturbance, the folding and crush- 
ing of these strata has left them in such disorder that it is difficult to make 
out their position with any satisfaction, but after leaving the almost 
horizontal strata of the cliffa at Paint Rock, the dip, which is generally 
between 40° and 70°, is predominantly easterly, but with many excop- 
tiona, until the "Warm Spring* belt is passed, after which the dip ia re- 
versed, for the most part, through a section of several miles about Laurel 
Eiver. The limestones of the Warm Springs section pass westward into 
Tennessee, and northeastward up the valley of Laurel Eiver and through 
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the Smoky range, oiakiiig their final disappearance into Tennessee; the 
Smoky Moimtairte beyond this point being composed of older formations. 

This series of rocks pass southwcstward across Shut-in Greek and up 
"Warm Springs Creek and Meadow Fork, through the New Found Moun- 
taini, across Pigeon River, and over to the head waters of Oconaluftee 
River, widening out so as to take in almost the whole course of that 
stream to the Tnekasege. But the limestones which p^a out on the 
Pigeon Valley from Warm Springs do not again cut into the Sutoky, 
which is composed, for this interval, from Pigeon to the Tennessee, of 
clay slates, blue and grey, micaceous and talcose, and of qnartzose slates 
and gnei 88-1 ike beds, schists and qaartzytes. 

This belt of rockfl is colored on the map throughout like the other Hu- 
ronian belts, and for the same reasons, viz : that they soccoed the Lauren- 
tiaii, and differ from them strongly in degree of metamorphism and gen- 
eral lithologioal character, so tliat the tranaition from one to the other is 
obvious along the whole extended line of contact, and that they have 
yielded no fossils, which alone could authorize their reference to a later 
age. And although the fact of unconformability can not be asserted for 
any one of the sections, this may arise from the cireumBtaace that the dis- 
turbance and dislocation of the strata along this line are extreme, and 
that no detailed or minute examination has ever been attempted, and of 
course nothing short of such examination would suffice in such a region. 
And another circumstance of weight is the immense body of these rocks, 
which must be allowed, on the !French Broad for example, after every 
rsason»ble reduction tor folding, a thickness of several miles. Add these 
to the primordial or the lowest members of the Lower Silurian and they 
receive a most incredible development downwards, since the rocks along 
the Tennessee border referred to this horizon liave already a very great 
thickneaa. 

However, aa stated above, these rocks have only been located jprovis- 
ionally. And it ia right to say further that the only examination I have 
made of this western Smoky belt, was a mere reconnoisance, mostly on 
horaebttck, made in a few weeks of the autumn of 1866, The only hope- 
ful way of attacking the complicated problem of their age is to trace their 
connection with tlio 

SILURIiN, 

Ab this formation is developed in Tennessee, where they have been so 
thoroughly studied by Prof. Safford. And I am glad to acknowledge 
the service which he has rendered towards the solution of the problem by 
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running hie French Broad section across the State line to Warm Springe 
and a little beyond. In this section hemakes the Paint Rock Bandfltones 
to be Chilhowie, or Potsdam, and the grits and conglomerates below 
and above Warm Springs to be Oeoee, or eub-Potsdam, and the limeatone 
he refers to the Knox Dolomite, which is above the Potsdam. 

And Prof. Bradley of Knoxville University, has kindly furnished me 
wifhin B few days, s manuscript copy of a paper which he proposes to 
publish soon, giving some conclnsiona from a recent study of the rocks of 
Cherokee and of the lower Tennessee and Nantehaleli sections o*' them. 
Extensively familiar already with the Primordial formntione m other 
parts of the continent, and living in the midst of Ji region of Lower 
Silurian formations, which have been so well deecribod and mapped by 
Safford, and with whose characteristics he is familiar from hie ottn eiplor- 
ations. Prof. B. is well qualified to attack this knotty problem from the 
only direction which offers any prospect of its solution. He refers the 
conglomerates, sandstones and quartzytes and tlieir iieeociat«d sJalCs, to 
the Primordial, (Oooee and Chilhowie of Bafford), and the limestones of 
Yalley River to the Knox formation, regarding these beds ae continua- 
tions, or folds of the same rocks in Tennessee and Georgia, basing his 
conclusions on strati graphical and lithologieal considerations, having 
found no fossils. If Prof. B. is able to continue his investigations umong 
these confused and complicated geological obscurities and to unrdvel the 
tangled skein of their history, he will doubtless render an eminent service 
to science as well as make an important contribution to the geology of 
North Carolina. 

If these identifications shall prove to be valid, they will carry not only 
this belt but the preceding, which lies along tho line of the Blue Ridge ; 
since this belt connects itself directly with the slates and conglomerates 
of Tennessee through the large and peculiar body of epidotic and ehloritic 
sandstones and the slates and conglomerates of the Yellow Mountains 
and along Elk River. And the King's Mountain belt will probably follow, 
as this is almost oertaiiily geologically indontieal with the Sauratown and 
Pilot Mountain section, and the latter are almost continuous with the 
eastern fragments of the Blue Ridge belt in Surry county. But thie 
conclusion will not involve the great middle and eastern belts which 
must still remain Huronian, until determined independently to belong to 
a later series ; both because they are widely separated from the others, 
and because they have lithologieal and stratigraphieal characters of their 
own, which would prevent their following any determinations of horizon 
for the others, which should be based on these considerations alone. 
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If tlie rocks of the Sinoky or Cherokee belt are not Silurian, the 
ormation is wanting in North Carolina. 



There are in this State two narrow fringes of an eroded and obliterated 
anticlinal, which belong to this system ; the smaller, or Dan Kiver belt, 
from 2 to 4 miles wide, followingthe trongh-like valley of that stream, 
(about N. 65° E.), for mure than 30 miles, to the Virginia line ; the other, 
the Deep Ki\'er belt, extending, in a similar trough, 5 to 15 miles wide, 
(and depressed 100 to 200 feet beiow the general level of the country), 
from the sonthern boundary of the State, in Anson eounty, in a N. E, 
direction, to the middie of Granville connty, within 15 miles ot" the Vir- 
ginia line. They are separated, therefore, by a swell of country 100 to 
75 miles wide, whieh rises along its topographical axis to 8 or 900 feet 
above the sea, the troughs themselves having respectively an elevation of 
5 to 600 feet and 2 to 300 feet. The belts are convergent in the direction 
of the Triassic beds of Virginia, with which they were doubtless once 
connected, (as well as with some small intervening outliers) in one con- 
tinuous formation. 

The dip of the Dan Eiver beds is about 35" N. ^V., (20" to 70°) and 
of those of Deep Eiver 30° S. E., (10° to 35°). The rocks are sand- 
stones, clay slates, shales and conglomerates, generally ferruginous and 
brick-red, but often gray and drab. The shales are occasionally marly, 
and these and the sandstones are sometimes saliferons. Many of the 
beds consist of loose and uneompacted materials, and are therefore easily 
abraded. 

The most important and conspicuona member of the series, is a large 
body of black shales, which encloses seams of bitnminous coal, 2 to 6 
feet. This coal lies near the base of the system in both belts, and is un- 
derlaid on Dan Kiver by shales, and on Deep River by sandstones and 
conglomerates; the latter constituting the lowest member of the series, 
and being in places very coarse. And near the eastern margin in "Wake 
county, where the belt reaches its greatest breadth, (some 15 miles,) the 
conglomerates arc of great thickness and very coarse, uneompacted and 
rudely stratiiied, resembling somewhat the half-stratified drift of the 
mountain slopes, the fragments often little worn and sometimes 10 and 
12 inches in diameter, and evidently derived from the Iluroniaii rocks of 
the hills to the eastward. The conglomerates of the Dan River belt are 
among the upper members of the series, and are mostly fine and gradu- 
ation to grits and sandstones. 
24 
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The black shales near the bass of the system contain beds of lire 
clay and black band iron ore, ititerati'atified with the coal. They are 
also highly fossiliferons, especially on Deep River. Silicified trunks 
of trees are very abundant in the lower sandstones, as may be seen 
conspicuously near Germaaton, in Stokes county, the public road being 
in a measure obstructed by the multitude of fragments and entire 
trunks and projecting stumps of a petrified Triassie forest ; and similar 
petrifiactiona are abundant in the Deep Biver belt, occuiring in this, as 
in the other, among the sandstones near the horizon of the coal. 

The accompanying section shows the rocks of the Deep Eiyer region, 
down to the coal. The section is that of the shaft ot the Egypt mine, 
which was opened some 20 years ago and wrought quite extensively, both 
before and during the war. It is in the main, a copy of that given by 
Admiral "Wilkes, in hia report to' the General Government in 1858, on 
the Deep Hivcr coal region. The prevalence of shales and slates is 
notable, as well as the very small proportion of sandstones; in both 
respects, the section is exceptional. Below the slate at the end of the 
shaft, eome in the bottom sandstones and conglomerates. The shaft is 
located 500 yards south of the outcrop. 

Emmons reports 5 seams of coal, separated by black slates, shales, 
black band iron ore and fire clay ; and in general, he finds a remarkable 
similarity to the coal deposits of the Carboniferous formation. 

The coal with its shales outcrops along the northern margin of the bolt 
at various points, tor more than 15 miles; and many shafts having been 
tiiuik to, and through the main seam, which is the upper one, it is ascer- 
tained to he very persistent in all its characteristics and associated beds. 
The outcrops may he traced almost continuously to the gu5f, 3 miles 
west of Egypt. The annexed map of the outcrop at this point is copied 
from a local survey made in connection with some mining operations car- 
ried on here during the war. And the section (on the line A — B) is 
added from a shaft recently sunk to a depth of 20 feet through the two 
upper seams of coal and the intervening stratum of black band. The 
dip is S2° south. The sectiou is as follows ; 

■ Black slates and shales, 8 feet, {from the surface). 
I"ire clay and ball ore, i " 
Coal, 4 « 

Black band, nearly 2 " 

Coal, H " 

Black elates, ■ , at bottom. 
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Oil Dan River the coal first shows itself on the surface abont 3 miles 
east of Germanton, being imperfectly exposed in a ravine. The coal ie 
abont 3 feet thick. Some 6 or 7 miles further east, at Stokesburg, there 
are outcrops of three seams in sueeeasion, the upper about 3 feet thick, 
with a heavy body of bituminous shales ; the other two were not well 
enough exposed for measurement, but they were explored by a very in- 
telligent gentleman who reports one of them as mach thicker than the 
top seam. The black shales and slates crop out at varions points about 
the town of Madison ; and near Leaksvilte a slope was driven some 60 
feet ou the coal team which is here 3 feet thick, and with a dip of B4° 
and considerable quantities were mined during the war. It is classed as 
a semi-bituminous or dry coal. The outcrops show that the coal is con- 
tinuous through the whole length of the belt in this State, which is above 
30 miles. 

The thickness of ths Triassic series Dr. Emmons estimates at about 
3,000 feet on Deep Eiver ; but owing to the steeper dips of the Dan 
Elver bods, the thicknessof all the strata represented there would be about 
10,000 feet. But their actual vertical depth to the underlying Archaan 
rocks, is probably less than a thousand feet, in either case. What was the 
original thickness of the formation when iirat elevated, and before the 
wasting by denudation began, can only he remotely conjectured; but it 
must have been very great, as will appear from the following considera- 
tions: 1. The beds on Dan Eiver, measured at right angles to the dip, 
gives a minimum thickness for that side of the formation of near 10,000 
feet : 2. In the section of the Deep Eiver belt, which is exposed in the 
valley of the Yadkin, not only is there a width of 6 miles with the usual 
dip of 20°, but there is an additional outcrop more than a mile in breadth, 
ten miles south oi ihe principal belt, which preserves the southeasterly 
dip of nearly 20°, and hence the calculation for a minimum thickness at 
this margin must be based on a breadth of 16 miles, which gives a thick- 
ness of more than 25,000 feet : 3. There is no way of accounting for 
the present position of these beds with their opposite and considerable 
dips, but by supposing an uplift of the intervening tract, sueh and so 
great, that if the movement were now reversed, it would carry this swell 
of nearly 100 miles breadth into a depresssion much below the present 
level of the troughs in which these remnant fringes lie, so that there has 
been an erosion not only of 10 to 20,000 feet of the broken arch of Tri- 
assic beds over this area, but also of a considerable thickness of the un- 
derlying rocks on which they had been deposited : 4. While thiserosion 
of the central parts was going forward, the margins must have suffered a 
very great amount of waste, so that the beds which remain, are probably 
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but a small part of tlie original series. It is probable that tliese bods at 
one time covered the larger part of the middle eection of the State, al- 
most to the fiaubs of the Blue Ridge. 

The present area of Triassie in the State is about 1,000 equare miles, 
about one-third of it estimated to be underlaid with coal ; but since there 
are outcrops of hlaek ehales and of lignites in other parts of the Deep 
Eiver belt at great distances from the area commonly sot down as coal- 
bearing, there is a strong probability that coal will be found over a mnch 
larger territory. 

Another point worthy of note has been mentioned incidentally, viz: 
that the materials of the coarse conglomerates which characterize the 
the eastern belt (and its eastern margin), as compared with the western, 
were evidently derived from the Archaean rocks to the eastward f' the 
the large pebblee and bowlders (soractimes 10 to 15 inches thick), may 
often be traced to the very ledges a few miles east, from which they were 
torn. And the rudely stratified condition of these beds, and the coarse- 
ness and miscellaneous character of their materials, being made up of slight- 
ly worn fragments of rochs of various degrees of hardness, indicate a 
derivation from neighboring and steep highland or mountain slopes; and 
indeed they are of such likeness to some Quaternary, semi-stratified accn- 
mulations, as even to strongly suggest a eub-Triassic glaciation. If it be true 
that the materials of this formation came, even in large part, from the east, 
and it seems impossible to resist the conclusion, and if their extent, hori- 
zontal and vertical, was at all such as has been shown to be probable, it 
follows that there existed in Triassie times a large coastward tract of ele- 
vated and probably mountainous territory. The changes, therefore, in 
the topography of this portion of the continent, in comparatively late 
geological ages, have been much greater than is generally supposed, in- 
volving such a depression of this Atlantic tract, tliat the whole of it was 
swept over and planed down still further by the great gravel floods of 
Glacial times ; and a tranverse upthrust of more than a thousand feet, 
along a nearly east and west axis, sufficient to throw off the margins into 
high opposite dips across a anticlinal bulge of nearly 100 miles breadth. 

A very marked peculiarity of the Triossic formation in this State, in 
all its outcrops is the frequency of dolery tic dikes. These beds are every 
where intersected, in various directions, hy these ledges of dark grey, 
generally fine grained traps ; the thickness being usually not more than 
a tew yards to 2 or 3 rods, and the length not generally exceeding a few 
hundred yards, but occasionally extending to several miles. These traps 
are sometimes brecciated, and occasionally contain serpentine and chlorite; 
and magnetite and pjrite in disseminated grains are quite common. The 
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sandstones and slialcs arts iisnaily blackened on tiltlier side of these trap 
dikes to a distance of several feet or yards, proportioned to the size of the 
dike, and not on frequently they have undergone complete inetamorphiBm. 

It is due to Prof. Dana that we are able to describe these dikes as 
dolerytic msicn^ of dioryiio, ]\m ir\v estimations among fhe traps of the 
Connecticut valley having determined this point for them, and the ex- 
amination of a typical specimen of the North Carolina traps, sent for 
comparison at his request from the very full collection in the Museum, 
having extended the conclusion to those of this State also. 01 
valuable minerals, besides the coal, iron ores are the chief, there being 
several beds of limonite, (frequently in the form of a coarse gravel), which 
are persistent for many miles and of 1 to 3 feet thickness. 

Fossils.-~\n addition to the vertebrate remains of the North Carolina 
Triaeaie, of ■which a complete list is found in the Appendix by I'rof. 
Cope, the following species of other orders are given by Dr. Emmons: 



w li a d fEuB 



Sphenogloseum quadrKolium. 

The coal mines are not wrongiit, and have not been re-opened, except 
for a few months, since the resumption of the Survey, so that there has 
been little opportunity to add any thing to the pre-existing knowledge 
of our Triassic palffiontology. 



This formation ia visible in !Morth Carolina only in the river bluffs of 
the southeastern portion of the State, from the Neuse, (and ils tributary, 
Oor.tentnea), southward. Dr. Emmons also speaks of it as ocenriDg on 
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Tar Eiver. It is best exposed in tlie blutis along the Cape Eear between' 
Fayetteville and Wilmington. The rocks of this Bj'Stem (every where 
very slightly compacted) are, for 50 to 60 miles below Fayetteville, sand- 
stones, elay slates and shales, 30 to iO feet, thielc, in many places dark to 
black and very lignitic, with projecting trunks and limbs of trees, and 
at a few points, full of marine shells. These beds Dr. Emmons regards 
as probably eocene, Eor 40 to 50 miles above "Wilmington, and in all the 
other river sections, the rock is a uniform dark, greenish gray, slightly 
argillaceous sandstone, masBive, and showing scarcely any marks of bed- 
ding. This sandstone every where contains a small percentage of glau- 
conite, and is in fact the representative of the true Greensand. 

The following analysis of a specimen from a representative outcrop at 
Blaekrock bluff, 20 miles above Wilmington, on the Cape Fear, is frdm 
Emmons : 

Silica, 93.43 

Oxido of Alumina and Iron, U.OO 

Carbonate of Lime, 11 .40 

Magnesia, 0.20 

Potassa, 0.38 

Soda, 0.42 

Organic Matter, 4.S0 

Water, 3.80 

100.43 

The above is a fair sample of this formation in all its northern and 
eastern outcrops, as it appears on Tar Itiver, about Kinston, in Lenoir 
county, as well as on Sonth Eiver and Black Kiver, in the soutJiwestern 
corner of Sampson county; but westward, higher up the Cape Fear, the 
beds lose entirely tlieir glaueoiiitic and calcareous character, and become 
more clayey and frequently black-) igni tic, with embedded trunks, limbs 
and leaves of trees ; and not nnfrequently it is composed of sandy accu- 
mulations exhibiting much false bedding. These beds extend a hundred 
miles up the Cape Eear from Wilmington, It is probably the same lig- 
nitic member of this series, which appears at low water in the Neuse, at. 
the railroad bridge near Goldsboro. The Cretaceous beds of North Car- 
olina are not usually very rich in fossils, the greensand containing gen- 
erally scattered specimens of belenmites, ostrjea larva, exogyra costata 
and an occasional anemia; but at several points on the Cape Eear the 
exogyras are very numerous, and at Kelley's Cove, about 40 miles from 
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Wilmington, there is a etrattim of 2 to 4 feet which is tilled with, marine 
shells. And at Snow Hill, In Lenoir county, on Contentnea Creek, is a 
line of bluffs on the south side of the stream, several hundred yards in 
length, and 20 to 40 feet high, the lower portion of which, to the height 
of 10 or 12 feet is a cretaceous sandy marlyte, filled with shells, many of 
them of new species and representing several new genera, bnt containing 
known species enough to enable Prof. Conrad, to whom by good fortune 
the unique collection in the museum from this locality was submitted, to 
determine the horizon as that of the Ripley group. For a description of 
these Snow Hill species and a fynopsis of the Cretaceous shells of the 
State, the reader is referred to Prof. Conrad's paper in the Appendix. 
It is probable therefore ihat all the cretaceons beds of Kortli Carolina, 
80 far as visible, should be referred to the upper cretaceous. These beds 
occupy everywhere the lowest position, and nowhere expose a thickness 
above 50 or 60 feet, so that tliere is nothing on which to ground even a 
conjecture of their vertical extent. 

Very few species of the higher orders of animals have been found ia 
these beds. In addition to the list of Prof. Conrad, Dr. Emmons gives 
Beleminteila americaua, B. Compressa, and one or two large Saurians; 
and there is a large femur of a chelonian in the State collection. 



The two lower snbdiviBiotlS of this formation, Eocene and Miocene, 
are extensively exposed, chiefly along the watercourses and in the ravines 
and bluffs, and in the wells and plantation ditches of the eastern counties. 

Eooene. — The distribution of the rocks of this subdivision is more 
limited than that of the Cretaceous and much more so than that of the 
Miocene, which overlies it. The boundaries of it, north and sonth, are 
the Neuse and the Cape Pear ; and it is fonnd on the Nense to within 
2 or 3 miles of flio railroad crossing, near Goldsboro', and at one point, 
in an isolated outcrop on the river bkiif 7 or 8 miles further west ; and it 
occurs in limited outcrops throughout the triangular region between 
Newbern and Goldsboro' and Wilmington. It consists of a light-colored 
and yellowish consolidated marlyte, as in the steep bluffs on the Keuse 
10 miles below Goldsboro, and again, 15 to 20 feet thick, 10 miles above 
Newbern, and in the Natural Wells near Magiiolia, eofltaining, in this 
form, .40 to 80 per cent, of carbonate of lime ; or of a. shell conglomerate 
as seen about Newbern, and 8 or 10 miles up the Trent river,— a rock much 
used for building in Newhern, and burned for lime, while in some limi- 
ted localities it is made up of silicious easts of shells from which all the 
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Mrbonate of lime lias been dissolved, constituting a tnie bnlirstoiie ; oi" 
of a wjiite caleaioous sandstone, more or less compacted, as on the Nease 
near Goldsboro, and near the railroad through Duplin and Sampson 
counties, aiid in Onslow and in Jones on the Trent, and along the INortli 
Eai;! River for the most part of its course to within a mile of Wilming- 
ton ; or of a gray and hard limestone, as about Eiehlanda, in Onslow, at 
Rocky Point, 20 miles north of Wilmington, and T miles north on the 
North East River ; or of a coarse conglomerate of worn shells, sharks' 
teeth and fragments of bones and stony pebbles, as in the upper part of 
"Wilmington and at Rocky Point : or of a fine shaly infusorial clay, light 
gray to ash colored, as in Sampson county near Faison's depot. Outside 
of this region, there are two or three small patches of Eocene; one cap- 
ping a hill 350 feet above the sea, on the railroad 7 miles east of Raleigh, 
a silicioue shell conglomerate of 2 or 3 acres in extent and 6 to 10 inches 
thick ; the second a ferruginons, and calcareous sandstone of 4 or 5 feet 
thickness, on the top of a hill in the southeastern corner of Moore ; this 
last containing some shells and many echinoderms. These fragments, or 
outliers show that this formation, limited as it was in thickness, had a 
vastly greater horizontal extent than would have been suspected, and 
they carry the shores of thcEoceno seas quite into the hill country of the 
State and nearly 150 miles from the present coast line, and to an eleva- 
tion of nearly 400 feet. 

Some of the clay and sand beds on the upper Cape Fear may belong 
to the Eocene as Dr. Emmons conjectnred ; but as they do not contain 
fossils, only a minute study of the stratigraphy can decide. 

FossUa — In addition to the organic remains described in the papers ot 
Cope and Conrad in the Appendix, the following are given by Dr. 
Emmons. 

CidariB Mitchell il, 
Ciaariii CarolinonEls, 
Pecton membranaeea. 

Scntella , 

MJerocrinUB conoid es, 

There is a small collection of Eocene fossils in the Museum, which have 
not yet been studied, that will doubtless add something to the list of 
species already recorded. 

Miocene. — Tiiis sub-division of the Tertiary extends over nearly the 
whole seaboard region, from the sea shore and the western margins of the 
Sounds, 50 to 75 miles inland. It has a much greater horizontal e."itent 
than the preceding, and a greater thickness, but is less continuous, being 
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iound in disconnected patches often of quite limited areji, and osposed, 
like the preceding, only in river bluffs, ravines, ditches, wells, &c. It 
consists of beds of clay, sand and marl which are locally filled with sheila 
(more or less decayed), to a thickness of 3 or 3, to 6 or 8 feet, and occa- 
sionally 10 or 20. The distribution of theeo shell beds, as fjir as known, 
will be best ascertained by a reference to the maps. These beds of blue 
jnarl as they are called, are found for the most part in the right banks of 
the large rivers and on the north slopes of the divides or swells of land 
between the rivers, the probable explanation of which has been given in 
the chapter on topography. And the formation thickens,— deepens, to- 
wards the northern border of the State, the beds being much thicker on 
the Tar and Eoanoke than on the rivers south of them, and in fact being 
of such thickness here as to conceal both the Eocene, if it exists, and 
the Cretaceous, with a few quite locsl exceptions. 

These shell beds are very rich in fossils, which are often in perfect prc- 
■servation. The vertebrates will be found in Cope's Appendix. The new 
species of shells which have been discovered in the course of the present 
Survey, are described in Conrad's Appendix. The following list contains 
"the species given by Emmons, a few of the names being changed to agree 
with Conrad, 



Mures uralirrfer, 

' ' globosa, 
" sexcostata, 
Ecpliora qundrlcostKta, 
Pyrula apfrata 

" reticulata, 
FuGclolana dlstaDE, 



" nodulosa 

Galeodia Iloagll, 

Tereljra dalocata, 

" unlllneatft, 

" neglecta, 

Bolltim octooostatum, 

Dactylus carolmecsis, 

Olira aDolllarlteformls, 

" canaliculata, 



pei3 eula 
Mitra (.arolliienslb 
Slai'gineUa oliT^forn i 
' llmatula 
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" dlluTlaiiufl, 


" elevata, 


Pleurotoma lunata, 


Lunatia catenuldoB, 


' llctnosa, 


Neverita percallusa, 


' limatuli, 


" Emmonsll, 


eommnnis, 


Natica canrena, 


elegans, 


" fragills, 


" taberculata, 


Pyramlde,laa«no=a, 


Pjramidella reticulals, 


Chemnitzia reticulata, 


Eubma. IfBTigata, 




■' Gubulata, 
Teielwlliim etinanense, 






' coDstrlctum 


" bicoetatnm, 


' Burdenu, 


Sealana multiatnata 


Turritellaconatricta, 


Aatatto undulata, 


Petaloeoiichus Etulptuvatus, 


" curta 


Lltorlna lio^ata,, 


" dathra 


Trochus phiiaothropua, 






Toroatina. ojUadrka, 


Orbicula luguliris, 


Detitaliam attenuatoro 


Csecum aimiilatum 


thallua, 


Cnicibulum coBtatnm, 


Troohita centralis, 


ramcsuui 


Crepidula fornkata, 


" multilineatiim, 


■' spinosa, 


" aumoTOm, 


" plana. 


Flseurella redimitula, 


OBtrsa Vii^iolaiia, 


Pecteii pompanlis, 


" CarulinSQ'le, 




Plicatnla margluata, 


" clintonlua, 


Mytilusl.„iassatu., 


" peedeenfclh. 


Area lieiio-.a 


" Mortoni, 


" seal iris 


" Jeffer-oniu-. 


" iTldliG 


" Madlsumus, 


" ecuttnaiia, 


■V erticcrdta , 


" idonea, 


A'^ia ea oaboi ata, 


" ti-ansvei-sa, 


" lentlforin!?, 


Niieulana acuta, 


" ai-ata, 


Nucula prosima, 


Chama oortieosa, 


Aatarte coQCentrica, 


" eongregata. 


Crasaatella uodulata, 
" GibbesU, 
meliiia, 


Arcioella spioosa. 


Corblcala detiEata, 


alta. 


" euueata, 


" Marjlaodfca, 


Lacina PennsylTanica, 




" eontraeta, 


Pholas ooEtaU, 


■• crenTilata, 


" oblongata. 


Carjatls sayana, 


Mereenaria Rileji, 


Callistareposta, 






" cribraria. 


ArtemiB concentrica. 


" athlcta. 


Metis bipllcata, 


Circe multietrlata. 


Telllna altemata. 


Mulinia variabilis. 


" polita, 


Dooax lateralis. 




Mactra coDgeeta, 


Mucomit lusoHa, 


PteromeriB petplama, 
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Rangia dathrodonta, 
Solen<ensl3, 
Glydmeris reflesa, 
PUoladomya abnipta, 
Cardltumem arata, 
KeuromerjE decemcostatii, 

Gljcocardia granula, 



The Quaternary, or Postplioaene, the final term of the gcologiual col- 
iimn, occupies a larger area of the surface of the State than any of the pre- 
ceding, aa will bo seen from the map. The whole eastern part of the 
State, a tract extending more than 100 miles from the coast, and rising 
to an elevation of 4 to 500 feet along its western margin, is covered for the 
most part with a superficial deposit of shingle, gravel, sand and clay, the 
coarser material predominating westward and becoming successivelj finer 
towards the coast. Almost the whole of the Tertiary and Cretaceous, and 
a considerable part of the Triassie, as well as a broad belt of the Arehsiaa 
rocks, are concealed by a thin covering of this formation. It terminates 
inland along a very sinnoiis line, which curves sharply to the west along 
all the divides between the great river channels, having been swept awaj- 
by denudation from their slopes as well as their valleys proper, through- 
out the more elevated parts of the formation, while further east, at lower 
levels, the present river channels themselves have been excavated througli 
these deposits. Along railroad cuts, in gullies and washes on road sides, 
and wherever a section of these superficial deposits is exposed, they arc 
found to be very irregularly bedded, showing beach structure and every 
kind and degree of false bedding, fine and course materials, gravel and 
earths being generally commingled. Towards the west, the lower parts 
of the earthy beds are filled for several feet with qnartz pebbles of 
various sizes to several pounds weight. The elevation of the more west- 
ern of these beds, on the top of some of the higher hills, is 4 to 500 feet, 
in Harnett, Moore, Richmond and Anson, conspicuously about Carthage, 
Rockingham and Wadesboro'. Their thickness does not often exceed 20 
or 30 feet, and is generally not more than 10 or 15. Some of tlie best 
exposures ot them are found at the entrance of the hill country above 
Fayettovillc and along the Carolina Central Railroad, through Kobeson, 
Richmond and Anson counties. They consist here of gray and purplish- 
white clay, sometimes quite pure, serving for brick or potter's clay, and 
again very sandy. These gradually become more sandy and gravelly, and 
at last coarse pebbly, with the rise of tlte surface towards tlie west. 
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Three periods are distingij is liable in this formatioii io KorUi Carolina,, 
the Glacial, Champlain and Terrace ; the llrst two quite readily, 

Glacial.—OvQv the more eastern parts of the formation, where the 
elevation above tide does not exceed about 100 feet, there lies upon 
eroded surface of the underlying Eocene, Miocene or Cretaceous, a thin 
stratum of a few ioehea to a foot, (rarely more), of tolerably coarse 
pebbles, often with shark's teeth, coprolites and rolled fragments of bones, 
washed from the older rocks; and along the river blnfts, notably of the 
Cape Fear, this stratum, which lies freqnently in a level hne for hun- 
dreds of feet j ust above the water's edge, consists of a single layer of scat- 
tered pebbles and bowlders, often a foot and more in diameter, on a smooth 
floor of Cretaceous, for example. The underlying rock was evidently 
planed down by the currents and drifting ice which carried these bowl- 
ders from the Arcbffian bills of Chatham, to which they are readily 
traceable. And this erosion of the surface and scooping out of the broad 
river valley no doubt took place daring the Glacial period, or the earlier 
part of the Quarternary age, which was a period of elevation in this part 
of the Atlantic slope, in common with the more northern portions of the 
continent, as is evident from the fact that the bed of the Cape Fear at 
Wilmington, for example, was grooved down to a depth of about 100 feet 
below the present sea level. This has been shown both by excavations 
and pile driving ; the latter being carried down to tlie depth mentioned, 
through the peaty alluvion which has filled up the old bay-like 2 miles 
breadth of the river at this point, and reduced it to abont 100 yards, and 
the excavations having brought up, from a depth of 70 feet, huge trunks 
of cypress trees, together with just such bowlders of Chatham rocks as 
those along the higher reaches of the river, as above described, some of 
these stones being more than a foot througli. This stratum of pebbles 
between the older formation and the Qaarternary often contains fossils, as 
previously stated, in the form of teeth, bones, coprolites, ifec, but rounded 
and worn, ovidcntly derived from the denuded underlying formation, 
Tertiary or Cretaceotis. 

Here, however, have been found the best preserved and entirely un- 
worn specimens of Mastodon teeth and bones, possibly derived fromi 
the preceding formation, but from their meclianieal condition, almost 
certainly belonging to the beginning of the Quarternary age or the 
Glacial Period. 

Further evidences of a Glacial period in this latitude will be presented 
further on, in the Quarternary of the piedmont and mountain regions. 

Champlain. — Along the bluifs of the Cape Fear below Fayetteville, 
one of the most persistent and regular beds is the sand and gravel de- 
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poeit of 10 to 20 feet, with its forreiitia] stratitication, flow and plunge 
strnctiire,and every evidence of violent movement of the transporting cur- 
rents, which, in the later or Champlain period of the great ice age, filled np 
and obliterated the river channel and valley even, in large part : the com- 
parativeiy insignficant water-way of the present river having heen reex- 
eavated in hvter tluies through this deposit, which la doiibtleaa the Orange 
Sand of Hilgard, so conspicuoiia on the Mississippi, 

Towards the t-oast, and at levels but little above tide, there are regjilar 
Btratitied and nearly horizontal beds of ash colored clays, frequently more 
or less Bandy. An example may be seen on the lower Neuse, along both 
shores of its broad bay-like mouth, 5 to 15 miles below Newbern. These 
beds are 5 to 10 and 15 feet thick, extending but a few feet above tide, 
and abound in littoral and estuary shells, undislingnishable specifically 
from those now living alongshore, some 30 or 40 miles east. And similar 
beds exist on the sound near Beaufort. It is probably that a large part 
of the gray and ash-colored clays near the coasts of the sounds, east of 
Pungo and Chowan rivers, also belong to this period, as they aeem to over- 
lie the mioeene marls, — and they may be considered the continuations and 
representatives of the fosailiferous clays of the Neuse, just described. But 
a closer study of the stratigraphy than has yet been made, or the dis- 
covery of fossils will be necessary to settle the question of their age. 

Above these gravels and clays there ia a thin stratum (1 or 3 to -1 or 5 
feet) of marine sand, and in some places of drift sand, which is spread 
over the surface of wide tracts, from the immediate coast at some points, 
quite to the western limits of the formation, and is found at all eievationa. 
It is this stratum which gives rise to the name of " sand hills." 

The Champlain peried was evidently one of depression, as indicated by 
the marine shell beds of the Neuse for instance. But the marine sands, 
as well as the stratified beds on the hills towards the western margin of 
the formation, show a depression of more than 400 feet, and at some 
points of 500; but it is worthy of note that the depression along the 
northern border-of the State was only about half as great as towards the 
south. 

This completes the description in brief of the great Quartenary area 
of the State. Bat isolated patches of shingle and pebble and rudely 
statified grave! beds are found capping the hills and benches that flank 
the great river valleys of the State, at various elevations above present 
water level, 50 to 150 and 200 feet, and even more, and at all distances, 
up to 3 or 3 miles occasionally. These beds extend quite to the foot of 
the mountains, even to an elevation of 1,300 and 1,500 feet above the sea. 
The beds are generally not more than 3 or i to 6 or 8 feet thick, increas- 
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iiig towards tlic muuntaitis to 10 and 20 occasionally. The coarser pebbles 
are generally collected in a Btratum at the bottom of the bed and imme- 
diately upon the irregularly eroded eiiri'ace formed by the iiptnrned edges 
of tiie ArcliEcan roeka, which preser\'e perfectly their form and bedding 
ill the qnartz and mica seams, and in the differently colored earths into 
which they have passed by weathering, showing that denudation had 
overtaken the forces of disintegration, and that the whole region was 
planed down to the living rock, and all soils and earths swept away. 

The gold gravels are no dunbt to be referred to this period. The most 
notable and extensive of these arc found on the flanks of the spurs and 
low ridges of the Uwharrie Mountains in Montgomery cyiinty and along 
tlie foot hills and inclined upper valleys and benclies of the South Moun- 
tains. Some of these beds on the head waters of Silver Creek and Muddy 
Creek, and First Broad and Second Broad Rivers, — Briudletown, Braek- 
ettown, &e., are 20 and sometimes even 30 feet thick. They consist iu 
their upper portions wiiere thoy lie against the steeper elopes of the 
raountains, of masses of ferruginous earth or soil, Khowing slight evi- 
dence of incipient stratification, the lower part of the mass for 1 or 2 to 
4 or 5 feet being 'filled with angular and slightly worn fragments of hard 
rocks, mostly quartz. At a few points where these accumulations have 
descended upon a slight depression or ancient ravine, the old dark soil 
remains beneath, with its roots and stumps and trunks and leaves of trees, 
grass and fruits, &c., and not iinfrequently the lower 3 to 6 feet is 
bleached to a light colored earth, by the chemical action of the organic 
matter; while the upper part of the bed is brick-red. 

Such are some of the richest gold gravels of the State, on Silver Creek, 
for example, in Burke county, which have often yielded ten dollars a day 
to the hand. No better example of these pnenoinena can be found than 
on the flanks and around the base of the Pilot Mountain, in the mines of 
Col. J. C. Mills. The gold-bearing gravel beds of Montgomery are of 
the same deseription, the famo\i8 Christian Mine among others. 

Evidently these materials have descended the slopes of the mountains 
and ridges, at wiioso bases, or on whose lower and gentle inclines they 
are found. By what force? Certainly not of water. Neither are they 
moraines— acc:umu]&twRB at the foot of descending ice masses. They are 
sitnply beds of till, which have crept down the declivities of the hills and 
monntains, exactly as a glacier descends an Alpine valley, by successive 
freezing and thawing of the whole water-saturated mass, both the expan- 
sion of iVeezing and gravitation contributing to the downward movement; 
and with each thawing and advance, the embedded stones and gold par- 
ticles dropping a little nearer the bottom. If these till beds are followed 
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down the slopes into the valleys and bottoms of tho etreams to the flood- 
plain, tiiey will bo found to have changed character with every rod of ad- 
vance, all the ^old having been dropped either on or near t3i« foot of the 
elopes, the pebbles being more exclusively quartz, and more and more 
rounded, and accnmuJated in n stratum at the bottom of the bed, or con- 
stituting the whole of it. 

Accumulations of the character above described as till, or initial drift, 
may bo seen ■everywhere on the hills and slopes of tho piedmont region, 
and, less con^sicnousiy, even into the eastern territory, of the Quaternary 
proper. Any where on the hills or declivities about Kaleigh for example, 
notably in the railroad cuts, may be seen masses of earth 4 or 8 feet thick 
along the lower portion of which the angular quartz fragments have be- 
gun to aceumnlate ; frequently the vein is visible beneath from which the 
fragments have been moved but a few feet or inches down the slope. Of 
course no movement can take place at such a depth now ; that must have 
ceased with the arctic cold which could freeae the soil to such depths. 

Tho railroad cuts through tho piedmont regioD, especially from Mor- 
gaiiton to the foot of the Blue Ridge furnish many admirable sections of 
hill side drift. The most interesting is 9 miles beyond Morganton, known 
as Leonard's cot. On the upper slope of a high hill a cut of 80 feet ex- 
poses a bed of peat and drift wood 16 feet thick with the niiderlying soil 
filled with stumps and roots. Above the peat is a bed of rudely statified 
gravel and sand, 10 to 15 feet deep, on which grows the present forest. 
In the peat are numerous shining wing-covers of beetles and seeds of 
many species of plaatF, cones of several kinds of pine, and of hemlock, 
«qnirrel-gnawed hickory nuts, seed pods ot kalmia, nScc. No species have 
been observed which are not found at present living in the region, al- 
though the hemlock and white pine are not found nearer than the Blue 
Eidge, some 80 or 40 miles away. The bottom of this cut is 100 feet 
above the surface of the Catawba River, 1 mile distant. Nearly all the 
hills of this region are shown by these railroad sections to owe their pres- 
ent form and pressure mainly to the drift beds which fill up and round 
out their flanks, to a thickness of 1 or 2 to 15 or 20 feet, and occasionally 
much more, and frequently crown their summits, or even make up their 
whole mass, the present ravines being excavated along, or across the crests 
of the old buried hills and rocky ledges. In several of these railroad sec- 
tions there are plainly distinguishable two periods of drift, the lower, of 
different materials, frequently indurated, generally by an iron cement, and 
its surface eroded and covered with a second pebble and gravel bed. And in 
sonie of them again, for example that of Hemphill cut near Old Fort, is a 
bed of gray indurated and in places sandy clay, in which are embedded 
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not only a stratum of earth and pebbles small and large, bnt in one part 
of it many huge rounded and polished, j'ellowish quartz bowlders, 8orac 
of them weighing 2 and 3 towns, a true howlder clay. 

On the table land bej'ond the "Blue Kidge these dritl beds are quite as 
abundant and well characterized. The cut at Swaunanoa gap is a good ex- 
ample. This drift bed begins almost at the summit, within one or two hun- 
dred yards, and there are frequent additional examples on the road to Ashe- 
ville, where such an accumulation may be fonud on the summit of the 
highest knob overlooking the town and not less than 300 feet above the 
!French Broad, a mile distant. This bed has long furnished cobblestones 
for the pavements of the town. Some of these stones are peculiar, as the 
heavy black compact tonrinallne pebbles, and these have been traced to 
their source in a vein on a foothill of the mountains 6 miles above, to- 
wards the Blue Ridge. Similar accumulations are found along the valley 
of the French Broad to Tennessee, on the slopes and boDchcs of the moun- 
tains on either hand, sometimes to a height of one or two hundred feet^ 
generally in the form of terraces. Ent along the slopes and benches among 
the mountain ranges are frequent accumulations of earth and slightly worn 
fragments of quartz and other hard rocks, which it is difficult to account 
for except on the supposition of an intensity of cold and an accumulation 
of iee and an exaggeration of the amount of rainfall which are not easy 
to conceive. 

It is not possible to give a just impression of many of the phenomena 
abbve described without the help of illustrative diagrams, and it is pro- 
posed to gire in the nest volume some of the nnmerous sections which 
have been taken of these Quaternary strata in all parts of the State. 

Glaciers. — There is no evidence of the former existence of glaciers in 
this State, unless of the most local and limited character; bnt there is 
strong evidence of their non-esistence over nearly the whole area of the 
State, conspicuo'nsly in the piedmont and mountain regions, in the mode 
of occurrence ofthti till and pebble beds already described. These beds 
adjust themselves accurately tc ali the inequalities of surfaces, which are 
composed of the irregularly eroded edges of foliated, or bedded rocks, of 
variable disintegrability ; wliereas the whole surface would have been 
evenly planed, or smoothed and rounded, (if not polished and grooved 
and striated), as in Giacial latitudes; and the total absence of this latter 
sort of evidence may be at least taken as confirmation of the conclnsion 
reached on other grounds. 

But the conclusion seems to be inevitable that, in the modified sense, 
which is obvious from the preceding descriptions, the whole middle and 
western sections of the State have been extensively and profoundly gla- 
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ciated, — by the action of frost and flood, so that the preexisting soils and 
earths and the uiore disiotegrable rocks were removed and rapidly accu- 
mulated in the ravines and valleys, which were often in part, or entirely 
obliterated by the floods of sand and gravel conetantlj thrown into them 
from the steeper slopes, more rapidly than they could be removed by the 
6ame volume of water with its diminished velocity, after reaching the 
gentler inclinations of the oi-dinary flood-plains of the rivers ; so that for 
the most part, their channels have, in the course of post-gJacial ages, been 
re-excavated by the slow erosion and transport of these vast accumulations 
of debris, to successively lower levels and to the sea, leaving only occa- 
sional and accidental patches and benches at difl'orent elevations, to bear 
witness of so great changes. 

Recent. — This brings us to the subject of terraces, which represent the 
latest period of the Quaternary. These are nearly level-topped accumu- 
lations of drift, such as have been described, along the sides of the river 
valleys, against tlie shoulders of the enclosing hills, or the foothills of the 
mountains. Two or three such terraces, besides the flood-plain, are fre- 
quently found, one above another, the highest sometimes more than 100 
feet above the river. Examples of tliese are to be seen on all the large 
rivers of the State, but more conspicuously in the mountain and piedmont 
regions, as on the Yadkin, below Patterson, and on the French Broad,, 
below Warm Springs. 

These terraces or benches are the remnant patches of former flood- 
plains, as the torrents of the closing glacial epoch subsided and shrunk 
gradually towards their present dimensions, cutting for themselves suc- 
cessively deeper channels through the loose drift which had filled up the 
old valleys, and thus lowering their flood-plains bench by bench. The 
gradual elevation of the land also, wliich, as has been seen, was depressed 
several hundred feet, no doubt aided in the formation of these terraces, 
by successive accelerations of the currents. 

Sand dunes, or wind-dfifis of sand, as incidentally intimated above, 
overlie the drift in places towards the coast. Instances may be seen on 
the hills about Wilmington, and very conspicuously in the peninsula be- 
tween the Kouse and Pamlico rivers, which is traversed from river to 
river in a north-west and south-west direction by a line of sand hills some- 
times fifty and sixty feet high, marking an ancient dune, and a stage also 
in the retreat of the shore in later Glacial times. 

Modern. — The sand dunes of the present coast line, in constant forma- 
tion and movement and transformation, have already been described; as 
have also the marshes which are formed by the silting up of the narrow 



vGooglc 



160 GEOtOOT or KOBTE CAKOLIKi. 

fringe of sounds that line the whole coaat, as well as the extensive pest 
beds that make up a large part of the so-called awamp lands. 

In addition to these may be mentioned again the allnvione, especially 
those along the lower reaches of the great rivers, in their course throngh 
the great eastern plain to the sea. The flood-plaina of some of these 
rivers are several miles wide for considerable stretches, as of the Roanoke 
in Bertie and Washington counties, and of the lower Cape Fear and Tar- 
Over these river flats, of conrse, aUnvial deposits are still accnmnlating. 
Islands are also forming near the months of some of the rivers, and oif- 
Bhore aecnmnlations are making along the margins of the sounds, and wide 
flats and shoals which gradually become marshes. Tens of thousands of 
acres have in this way been added to the land surface from the sotinda 
.and bays within a generation or two, and the great sounds themselves are 
•visibly shallowing and narrowing, and will finally, and in no very long 
iperiod of time, become mere eontinnations of the channels of the rivers 
which empty into them. 

Hv/man, — Some evidences of the presence of prebistorical races of 
men in this State have been given incidentally in another eonneetion. 
The Mound Builders seem to have carried on extensive mining opera- 
tions for plate mica in the mountain region. From the great extent and 
■number of their works, open cuts and tunnels, they must have occupied 
the country for ages. There are enormous heaps of excavated earth 
which, as well as the excavations, are covered with the largest forest trees 
two or thi-ee hundred years old, and with the decayed trunks of a former 
;generatiou. 

There are aiso a few mounds in the river valleys further west, one in 
TUacon county of a circular form, 25 feet in height, with a level top about 
50 feet in diameter. 

There are many beds of kitchen middens also along the shores of the 
'bays and sounds, composed chiefly of oyster shells with fragments of 
bones and of pottery: some of them 3 to 5 feet thick and covering an 
acre or more. These however, were no doubt made by the Indians. 
And there are throughout the State relics of these tribes, arrowheads, 
stone hatchets, soapstono vessels, and a few implements of copper and of 
iron have been discovered. These relics are generally found buried in 
the river bottoms, where they were either interred with the bones of 
their owners, or, perhaps quite as often, silted np by river floods, just as 
they were left in their settlements and camps, which were generally in 
«neh situations. An extensive camp or village of this sort was brought 
to light a ie'w years ago in tlie valley of I>an Eiver, on the plantations of 
Judge Settle and Gov. Eeid. An unusual freshest cut extensive ehan- 
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oels through the sediments of the river bottoms, which are hero half a 
mile wide and 6orae two miles long, exposing two tiers of Indian roliee, 
one consisting of hearths of broken stones, about 20 inches wide and 5 to 
6 feet apart, scattered up and down the river fiat for more than a mile. 
On and about these hearths were numerous fragments of bones of wild 
animals, often partly charred, and a great accumulation of river shells, 
and of stone implemente and of ornaments. This stratum was on a level 
S to 6 feet below the original forest-covered surface ot the river fiat. 
Above this, 1, 2 and 3 feet are numerous skeletons, orderly disposed and 
with personal ornaments attached. 

Similar exposures of Indian graves and of buried relies of camps or 
eettlemeufs are frequently made of late years; as on the upper Yadkin 
and the Catawba for example a few j'oars ago, and on the Roanoke, a 
mile below Weldon, in a recent railroad exeavatiun. 

Such is a very brief sketcli of the geological history of North Carolina. 
It would have been more full if the means had been furnished for such 
plates and illustrations as are absolutely essential to a proper presentation 
of the matter. However, as to the Triassic and later formations, found 
only in the eastern parts of the State, Dr. Emmons has given a pretty 
full account of them in the volumes for 1856 and 1858. 

In addition to the geological chart in the previous chapter, the following 
diagram, after Lyell, gives a very good idea not only of the general order 
and position of the difl'erent systems, but of the order and position of the 
different formations found in this Stiite 




It will he been thit the Piimar> or Aichaan rock's, at the left hand 
end of the figure aie very highly luclmed, as in this State, (Cambrian 
forHuroman), that the Triassic le moderitely inclined as here; the 
lower Tertiary very little ; while the Post-Tertiary, or Quaternary is 
almost horizontal. Outof the 14 tormations, the series in Worth Carolina 
includes 8, viz: 1, 2, 7, 9, 10, 11, 13, 14. 
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ECONOMICAL GEOLOGY. 

Under this head will be treated such of the miDeral substances in the 
State as have a practical or money value in arts and business. These 
■will be beet considered in several sections: 1, Soils; 2, Fertilizers ; 3, 
Metalliferous Ores ; 4, Minerals useful or marketable in the natural state ; 
5, Mineral Waters. 



The soils of North Carolina divide themselves, on a mere inspectioB 
of the map, into three classes, Clayey, Sandy and Peaty, according to the 
predominance of one or another of three characterizing elements; and 
these answer, at the same time, to geographical divisions ; the first class 
being prevalent in the middle and western sections ; the second, in the 
champaign or eastern ; and the third being characteristic of the swamp soils 
near the coast. Of course such a classification is very rude, and subject 
to much modification and qnalification. In fact all these classes are fonnd 
together in each section of the State; and indefinite gradations between 
them. 

Probably a majority of the soils of the middle and western regions 
would come under the common designation of loam, which is about half 
elay and half sand (or gravel); while a larger part of the eastern soils 
would be classed as sandy loam, of which about two-thirds are sand. 
There are, however, in the eastern as well as the western counties, of al- 
luvial, clayey loams, (about two-thirds clay), especially in the wide river 
bottoms, and around the margins of the great swamps, — the white oak 
and beech flats. 

The soils of the "sand hills" of the eastern counties, already referred 
to as covered with marine and drift sands, are to be classed as sand, i. e., 
as consisting of above 90 per cent, of sand. 

It is hardly necessary to state that all soils are derived from the decom- 
position of rocks. Considered as to origin, soils may be classed as sedeiv- 
tary and transported, (after Prof, Johnson) ; i. o., as derived by decom- 
position in situ, from the rocks on which they He, or as composed of these 
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materials removed and deposited in new situations, bj the agency of water 
or ice, and so, as consisting of dHft or alluvium or coUuvium y the first 
being a eoUeetion of the uiisorted and confusedly commingled debris 
of disintegrated rocks; the second, of the finer materials, sorted and 
more or less arranged,— stratified, in quiet or gently moving currents ; 
and the last a mixture of these fine sediments with more or less coarse 
gravel and fragments of rock. From what has been previously said, it 
is evident that these transported soils correspond geologically to the 
Quaternary rocks and are found almost exclusively in the east, while the 
sedentary are exclusively middle and western, and consist of decom- 
posed granites, gneisses, schists, slates, &c. 

Of course the soils wil! vary in chemical composition, and in fertility 
according to the character of the rock from which they were derived ; 
so that a geological map wouJd furnish the basis of a soil map. 

The principal mineral components of soil in general, are Silica, Ahi- 
tnina, Potassa, Soda, Lime, Magnesia, Iron ; but besides these, there 
mnst be present, to make a productive soil, a small per eentago of com 
pounds containing several other, elements, phosphorus, sulphur, chlorine, 
nitrogen and carbon. And these components, except the last two, can 
only be derived from the rocks. And since all roeksare derived from 
granites originally, the granites must contain whatever is found in any 
soil. The chief elements of the granites are quartz, feUpar, mica, horn- 
blende. These minerals vary much in composition ; thus there are several 
species of felspar, which is essentially a silicate of Alumina and an 
alkali, this alkali being potash or soda, or both in different proportions, 
and.Iime being present in some of them. And while mica is normally 
a silicate of alumina with potash and magnesia, some species also contain 
£oda and iron. And so there is a great variety of hornblendes, which are 
mainly silicates of magnesia and lime, with generally alumina and iron, 
and in some species also soda or potash, or both. 

Quartz or silica is the predominant element in granites and most other 
rocks, and also of soils. Alumina, the base of clay, is the next in order 
of abundance in roeks, and also in soils ; this is derived chieily from the 
decomposition of felspar and mica. Potash and soda are also derived 
chiefly from the felspars, but in part also from mica, and to a small extent, 
from hornblende. The lime comes mainly from hornblende, but a 
little is contributed by some kinds of felspar. The hornblendes and 
some of the micas furnish magnesia. And hornblende is also the chief 
source of the iron of soils, but some of the micas furnish it also. There 
are also many other minerals, some of them even occurring as rock 
masses, which sometimes furnish these difi'erent soil elements in abun- 
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dance. Thus litne is furnished by limestone, magnesia by dolomite and 
by talc, serpentine, &c. 

The other elements of mineral origin, phosphorus, sulphur and ehlo- 
line, are derived from other mineral species which are universally dif- 
fused, though in very small quantities, as phosphorus fi-oini apatite, sulphur 
from pyrite and from gypsum, chlorine from common salt and from apa- 
tite, &c. Thus it is evident that soils will vary indefinitely in conri- 
position and fertility according to their source in the mineral kiogdonii. 
And thus also the bearing ctf geology upon agriculture beeomes obvious. 

From the previous general description, and from the preceding account 
of the geology of the State, it is- apparent that the range of its soils is- 
such as to include almost every variety and grade. 

The plan of the Survey includes as complete an investigation of these 
soils as is practicable. It is proposed to analyze the soils in connection 
■with the underlying rocks, and to classify and map them. Meanwhile 
the soils have been graded in a preliminary way, over a large part of the 
State, the estimation being based upon natural growth, physical charac- 
ters and actual yield. As soon as practicable a map of these observations 
will be puUished. Some progress has also been made in the work of 
systematic analysis, according to the genera! plan. Nothing like a com- 
plete discussion of these analyses, or a general classification of the soils of 
tlie State upon tho basis of their results, can be attempted at tliia stage of 
the work. But for the benefit of ttiose who are not familiar with the 
subject of soil analysis, and the relations of chemical composition to fer- 
tility, and the most common and obvious causes of infertility, and the- 
methods of removing it, so far as indieable by chemistry, and in a word„ 
the function and value and limits of analysis in practieat agriculture, the 
following table is giveu as furnishing standards of compariaoa. 
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1, 16 a soil from near the famona Zuider 2ee, Holland, and is an allu- 
vium of the Rhino. After Prof. Johnson. 

II, is from the banks of the Olrio ; a fertile corn soiL J. f-W. Johnson, 

III, a Scotch wheat soil, of great fertility. Prof. Johnson. 

IV, a Hjde eoimty corn soil, which produces 60 aud 60 bushels to the 
acre. Prom Emmoos. 

V, called the most barren soil in Bavaria. Prof. Johnson. 

VI, a gallberry soil, Dover Swamp, Craven county ; rather coarBe Band 
and vegetable matter; the rains wash the vegetable matter from the euv- 
I'aee sand, leaving a black ground sprinkled with white grains ; the sample 
is a " fair representative of a large part of Dover Swamp, and of a large 
area of flat low lands in the middle section of the eastern counties." 
Emmons. 

VII, a sandy soil from Bladen comity, near Elizabethtown, common in 
the region. Emmons. 

VIII, a brown soil, tenacious when wet, common in the eastern 
counties ; generally overlies the marl, miocene or eocene ; specimen from 
plantation of Sam'l Biddle, Craven connty, overlying eocene marl ; 
found also near Elizabethtown on shell marl. Emmons. 

IX, a German soil, from Brunswick. J. F. W. Johnson. 

X, a light yellow gallberry soil, common in Onslow county. Emmons. 
The difference between these three classes of soils is obvious from the 

above analyses at a glance. Those of the first section are seen to contain 
in large proportion all the mineral elements of plant food ; while the 
second set are deficient in most of them; and in the third, the principal 
elements are present, but some are wanting, the analysis shows which in 
each case, and so indicates the character of the fertihzer to he employed 
in order to develop the fertility. If bnt one element be absent, which 
is reqnired by a given crop, the soil is as unproductive as to that 
crop, as if all the elements were wanting, and the addition of the single 
missing substance will convert the l>arren into a fertile soil. 

Thns in VIII and IX, there is a deficiency of sulphuric acid and of 
chlorine, which may be easily remedied by the addition of gypsum and 
common salt ; and in X there is, besides, a deficiency of potash and soda, 
and the percentage of lime and magnesia is small, so that ashes would be 
reqnired in this case, in addition. 

It is to be kept in mind, however, that a soil may be unproductive as 
to one crop, while it is fruitful for another ; which is owing to the simple 
fact that plants require very difierent proportions of the different mineral 
substances which enter into their composition. Hence one class of plants 
is denominated lime plants, another potash plants, &e., according to the 
predominant constituent of its ash. 
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The above table ■will give an approximately correct view of the 
relative proportions of the different mineral elements removed from an 
acre of soil by some of the principal crops of the State : 

Cotton — Four hundred pounds Unt, with seeds, stalk, &c. Tobacco — 
Twelve hundred and sixty pounds dry leaves, with stalk, &c. Wheat 
(fee, — entire plant. 

The larger part of this mineral matter is of course found in the stems 
thus, in the case of cotton, the 400 pounds of lint carry oft but 7 pounds 
from the soil, the seed not qnite 30, the stem having to account for nearly 
300. Tobacco, however, removes two-thirds of the amount credited to 
it, in the leaves, one-third only going to the stem. 

This will suffice to bring into a general view the relations of the ordi- 
nary crops to the composition of the soils on which they are grown, and 
it will serve also to show the relations of fertilizers to soil improvement 
and restoration. 

The soils whose analyses are given below, may be graded, and their 
general character and value ascertained, at least approximately, by refer- 
ence to the above tables ; and the defects of such as are wanting in any 
essential elements, will also be apparent, bo that the proper fertilizer will 
be indicated ; and a reference to the following section will show whether 
such defiieiencies may be supplied by the marls, peats, or other domestic 
resources, or whether foreign fertilizers are needed. 

Most of the soils heretofore analyzed, it will be seen, belong to the 
eastern region, a large proportion of them being from some sort of swamp ; 
as this class of land is very extensive, and constitutes altogether the most 
valuable portion of that region. 

SWAMP SOILS OF THE EASTEEN COUNTIES. 

Bay E'wer Swamp, Craven County. 



SUici, Insoluble 

Silica, Soluble, 


. e9.28 
. 12.05 

.. 1.46 } 

. 0.29 

0.09 

. 0.24 


63.64 
3.86 

9.65 
0.64 
0.68 
0.68 
0.90 
0.68 


76.05 
6.75 
2.94 
0.52 

0.15 
0.03 
0.13 
0.16 


71.24 
9.95 
7.68 
1.36 

0.11 
0.16 
0.08 
0.07 


71.30 
6.90 
123 
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Lime, 


0.12 


Potash, 

Soda 


0.08 
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Phosphoric Acid, O.Oi trace, 0.08 0.04 0.06 

Sulphuric Acid, 0.03 0.43 trace, 

OhloriLie, 0.03 trace, 0.06 0.06 0.02 

Organic Matter, 9.60 1 ^ „ ra ^.60 6.00 17.50 

Water, 2.10 i ^''"'^'^ 9.00 3.00 2.30 

1. The first oftlie above analyses is that of a class of land called second 
swamp. The sample was obtained within half a mile of the village of 
Jackson which is situated on the river. The soil is dark to gray in colorj 
and somewhat gravelly. It is flat and lower than the more sandy margin 
of the river ; the growth is beech, maple, tupelo, &c. 

There is a large body of this second swamp land ; several cotton farms 
have been opened in it since the war, and the ordinary yield, without 
manure, is a bale to the acre. 

There is a large area also of open beech flats with much palmetto, 8 or 
10 miles !N. W., on South creek, of which the soil does not differ much 
in appearance, nor probably greatly in quality, from the above ; it is more 
clayeyv 

Number 2 is a light to dark gray soil, from the enter rim of Bear 
Creek swamp, 6 or 7 miles below Jackson ; ordinary swamp growth, 
tupelo, poplar, maple, ash, sweet gum and white bay. 3 is the subsoil of 
same at the depth of 3 feet, lighter colored and more sandy. 4 is still 
deeper, about 4 feet. 

Number 5 is the swamp ?oil proper, higher in level than the last, to- 
wards the centre of the swamp; black, peaty, much fibre of wood half 
decayed ; about 2 feet deep to fine white sand ; covered with thick growth 
of short canes and shrubs, an occasional short leaf pine being the only 
tree. This represents a large body of the interior of this swamp; and 
the corresponding belt also of most of the great swamps of the region. 

BlovinHs Greek Swamp, Seaufort County. 

6 7 A 

Silica, Insoluble, 59.24 55.461 

" Solnble, 1 .86 1.26 f 

oSS'i™; ■.■.■;.■.■.■.■.■.■.■.•.•.■.•.■;;; 1 1"« "-^^ "» 

Lime,. 1.62 2.60 0.50 

Magnesia, 1.08 0.54 0.10 

Potash, 0.79 0.81 0.02 

Soda, 0.69 0.52 0.03 

Pbosplioric Acid, trace trace 0.40 



77.50 
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Sulpbnric Acid, 0.22 0.14 0.18 

Chlorine, 0.06 trace 

Organic Matter, 20.80 27.40 15.40 

Number 6 is from a cypreas swamp on Major Blount's farm, very dark 
to black, with much half decayed vegetable matter, soil 3 to 4 feot deep, 
growth large cypress, poplar and tupelo; when fresh brings 50 bushels 
of corn to the acre, and is very durable. A is a similar soil from the 
same plantation analyzed by Dr. Emmons. T is from a field which had 
been reclaimed from a swampy condition and cultivated, chiefly in corn 
for many years ; the sample was selected from a small spot of abont a 
quarter of an acre in the middle of a field which had within a few years 
ceased to produce, the aam frenching, as it is called, after growint; to the 
height of 6 or 12 inches. The analysis does not indicate the cause; if the 
iron had teen separated from the alnmina, perhaps the cause would have 
appeared in a deficiency of the former. 

This Blount's Creeh swamp is quite flat, and requires much ditching ; 
it is also quite extensive, and ineludes several grades of swamp land, much 
of it more sandy, and more elevated and with much less vegatable matter, 
and no cypress. 



Open Ground Prairie Swamp, Carteret County. 



B 

32.50 



Silica, Insoluble, 80.84 1.52 1 

" Soluble, 3.T0 0.00 f 

Alumina, 2.69 0.39 ( „ . . 

Oxide of Iron, 1.18 0.15 f ^"'^'^ 

Lime, 0.44 0.36 0.65 

Magnesia,... 0.22 0.14 0.30 

Potash, 0.07 0.06 0.07 

Soda, 0.02 0.13 

Phosphoric Acid, 0.08 0.06 

Sulphuric Acid, 0.06 0.00 trace 

Chlorine, trace 0.02 trace 

Organic Matter, 7.70 87.25 53.70 

Water, 2.50 9.60 11.20 

Number 8 is from the margin, — -the oak fringe of this great swamp, 
near North Kiver, about S miles north of Beaufort; it is light gray to 
ash-colored, with a growth of white oak, gum, maple, pine and palmetto ; 
the situation is low and flat. This marginal belt of eemi-swamp is from 
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a half mile and leas in width to above a mile. The surface rieee towards 
the interior and is covered by a soil, if it may be called such, represented 
by Ko. 9 which is 3 to 3 feet deep, and upwards (to 8 or 10, according to 
report), and Hes on a bed of white sea-sand. It consists of a loose open 
mass of half decayed woody matter, of a brown color, and is in fact a su- 
perficial, uncompressed lignite; for it will be observed that the analysis 
includes nearly 10 per cent, of water, so that the dry substance would 
give but 3-^ per cent, of inorganic matter, not more than would be ac- 
counted for by the ash of the woody matter. The growth is a dense 
thicJtet of spindling shrubs with small scattered maples and bays. Dr. 
Emmons reports as the result of an analysis by liim, only 3 per cent, of 
organic matter. This is of course worthless as a soil, and unimprova- 
ble. B is a sample analyzed by Dr. Emmons from another portion of 
the swamp border, where the soil is 3 to 5 feet deep, black and peaty and 
covered with briars and bushes and brambles. This soil is reported to 
have given a remarkable yield of potatoes in an experiment made for the 
Literary Board. 

While Oak Swainp, Jones County. 

10 

Silica Insoluble, 64.74 60.00 

" Soluble, 3.60 10 

Alumina, 3.33 \ it c\'>. 

Oxide of Iron, 0.30 f ^^''^^ 

Lime, 0.10 1.50 

Magnesia, 0,29 0.30 

Potash, 0.05 0.01 

Soda, 0.02 0.03 

Phosphoric Acid, 0.06 0.31 

Sulphuric Acid, 0.21 

Chlorine, trace 

Organic Matter, 22.80 25.00 

Water, 4.20 3.71 

Number 10 is a sample of soilfroiii Mr. E. L. Franke's plantation on 
the southwest margin of the sw-amp. The growth is tupeloj poplar, ash, 
cypress, pine and bay. The soil is black, and 3 to 3 feet deep, increas- 
ing in depth inwards. This soil has proved very productive in corn, and 
the soils a little further OntjOU the very fringe of the swamp produce 
also fine eottoh: C. is an anylysis by Dr. Emmons of a sample from the 
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same plantation. Mr. F. informed me that the wooded and fertile belt of 
the swamp in this part of it, is between 1 and 2 miles wide, and is suc- 
ceeded by half a mile of reeds, and towards the central part becomes 
higber, sandy, briary and poor, 

Lousin Swamp, Lenoir County. 

11 12 

Silica, Insoluble, 87.82 92.60 

Silica, Soluble, 1.80 2.20 

Alumina, 1.07 1.56 

Oxide of ;iron, 0.20 0.21 

Lime, 0.09 0.13 

Magnesia, trace 0.13 

Potash, 0.05 0.08 

Soda, 0.00 0.00 

Phosphoric acid, 0.08 0.06 

Sulphuric acid, trace 0.06 

Chlorine, 0.02 trace 

Organic matter, 7.20 3.00 

Water, 1.20 0;50 

Nnmber 11 is a sample of low flat land, a sort of second swamp, char- 
acterized by a growth of willow, oak, pine, black and sweet gum ; it is 
light gray in color, and of a quite flne texture, so that it has the appear- 
ance of clay ; and is of good quality, Nnmber 12 is the subsoil, and as 
will be seen, supplies some substances which are defloient in the soil it- 
eelt, and suggests deep plowing as a means of renovation. There is a 
large quantity of land throughout the eastern region, which answers to 
the above description. The sample was obtained from the woods on the 
plantation of L. A. Mewbern, 7 miles from liinston. 

Swamp near Morehead City, Carteret County. 

13 

Silica, Insoluble, 69.07 

" Soluble, 6.80 

Alumina 4.25 

Oxide of Iron, 1.12 

Lime, 0.20 

Magnesia, * 0.07 
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Potash, O.07 

Soda, 0.00 

Phosphoric Acid, 0.13 

Sulphuric Acid, O.08 

Chlorine, trace 

Organic Matter, 13.00 

Water, i.SO 

Number 53 is a sample from a newly cleared ewamp on the lands of 
the Rev. Mr. Carrow. The soil is of a gray color, and lumpy ; the 
growth, tupelOj ash, maple, poplar and bay, a good corn eoil. 

Big Swamp, llohmon County, emd Eagles' Island, Brunswiek County. 

14 15 16 

Silica, 52.20 32.36 62.22 

Alumina and Oxide of Iron, . . . 6.09 4.93 20.35 

Lime, 1.16 0.56 1.54 

Magnesia, 0.55 trace 0.23 

Potash, 0.60 0.96 0.46 

Soda, .26 0.00 

Phosphoric Acid, 0.34 0.45 trace 

Sulphuric Acid, 0.65 1.30 0.23 

Organic Matter and Water, ... . 38.41 59.19 12.43 

Number 14 is a sample of black, boggy, soft soil, 5 to 10 feet deep, 
from under the railroad bridge. Big Swamp. There is a scattered growth 
of tupelo and cypress, with a few email ash and maple trees between. It 
contains in abundance all the elements of the richest soil. 

I^umber 15 is from Eagles' Island, opposite Wilmington; the growth, 
cypress, tupelo, &c., with abundance of canee. It is a famous rice soil, — 
such as, when cleared and ditched, was estimated at one hundred dollars 
per acre before the war. 

No. 16 is a sample of the same soil from a field just below, of Mr. 
Northrop, whicli has been in cultivation for about one hundred years in 
rice. It is ash-colored and of close texture, and now produces well, 
grass, clover and garden vegetables, and is still a very strong soil, needing 
only phosphoric acid. 

26 
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Dead Land, or Exhausted Swamf or Frenchy Soil ■ Wayne and New 
Hanover. 

17 

Silica liisolnWe, (55.97) 

" Soluble, 4.63 ) 

Alumina and Osido of Iron, 8.10 

Oxide of Manganese, 0.13 

Lime, 0.24 

Magnesia, 0.22 

Potash, 0.40 

Soda, 0.18 

Phoaphorie Acid, 0.07 

Snlphnrie Add, 0.25 

<jhloriae, trace 

Organie Matter, 18.12 46.50 26.55 

Water, 5.60 

Solphide of Iron 1.12 

Nninber 17 is from a p'antation near Boon Hill, Wayne county, (At- 
kinson's.) The soil is black, produced well for several yeara, and then 
began to fail,— to j'tsmcA in patches, which gradually widened until they 
occupy a large part of a field, fiat, low and swampy, and of the same 
general appearance and natural growth as namber 18, which is from the 
plantation of Jas. Murphy, on Black Kiver, New Hanover county. The 
latter sample was obtained from a barren patch of a few rods, in the 
middle of a large lieid, which had a number of such scattered over it. 
The field had all produced alike well for three years, and then began to 
fail in this way. The soil was dark brown to black, 3 to 5 feet deep ; the 
original growth, poplar, tnpelo, white and red bay, maple and a shrubby 
thicket. No. .19 is a similar grade of soil from the lands of J. Foy 
near Pol locks V ill e, Jones coimty. This, as well the others, contains in 
good proportion most of the elements of fertility. 

It will be seen that the analyses do not reveal the source of the dif&- 
CElty, perhaps for the same reason suggested in regard to number 7. 

'This is a point deserving further investigation and more minute chemi- 
■eal analysis ; especially since there is a considerable area of this descrip- 
tioM of land. 
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1C.45 


2.52 


0,54 




1.18 


3.08 


0.07 


0.05 


1.18 


•0.49 


^.70 


'0.84 


«.25 


'0.05 


1.16 


1.40 




«.00 


■20.92 


87.80 


1.09 
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Marsh Suik-^'WAfSe Monk, Colam/nts County, &o. 

20 
SWicft, Insoklsle,.. -....-.-., ......37.47) 

« Soluble, 9.0d{ 

Ahiisi™,..-. -... 3.43 [ 

'Oxide isi Irotr, 0.6S .1 

Oxide ot' Maof^anese, 

lime,-.....-.,.. .- 0.45 

Magnesia, n.5S 

I't.tasli, 0.0@ 

Soda, .: , 

fhcspiiuwc Acid,,- ■ 0.23 

Snlphisrie Acid,..- - 0.10 

■CMwiiie, O.OS 

Oi^ftiiic Matter, 41.90 \ 

■Water,. 5.30 if 

■SuSphide of Iron, 

Ciiiorideof Sadi«in, 1.63 

KiiRiber 20 is from White Marsli, a few miles soutlicaat of Wliiteville 
■yn the plantation of Oul. Y. V. Richardson. The marsh is treeless— a 
^atEiTii^ HieadoW, 'matted witli coarse wator grasses, weeds, and a few 
■scattered button feiifhcs. Itisoverfiowed a considerable part of the year. 
Ix is dark gray to btaCk soil, three to four feet deep, and shakes under the 
tread; hut is dry and eoli<i enifflgh for cattle-grazing in summer and 
autumn. The analysis allows a very rich soil, capable of indefinite pro- 
dnctiun, if "drained. There are some 2,000 acres of this open grassy 
marsii 'in view ifrom ofi© point. 

j^"Eiiii'ber 2i is from tlie wide marsh which borders Newport river at 
Dr. ATendetl's ^iace, ^ iblIcs above Morehead City. This marsh is one 
lu two miles wi(ie, awd has been formed within a generation, filling tip 
the old wide ehantiel <£ the river and reducing it to a narrow serpentine 
bayoa of a rod or two in breadth. The soi! is of a dark, blaish gray 
color, and fall of decaying grass roots and stems, and five to ten feet deep. 
It is seen from the analysis to be not only a veiy rich and inexhaustible 
«caL, but to be capable of serving as a fertilizer for the ueighboring region. 

Number 22 is from a marsii on Tar river, one mile above the town of 
Washington, on the plantation of Gea. Grinaes. It extends a eonsidera- 
M« djetance along the river sbore, and hae a depth of eoil of five to ten 
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feet. The analysis indicates a valuable fertilizer, fur wliiuh porpoge it 
has been used to some extent. Iiwieed,. all of these ii*arsh sediments, of 
which there is a great and inereaBir'g area, scattered along all the lower 
Fcaehes of these wide rivers, and on the shores of the soH-nds and hays^ 
muBt one day become a most important sonrce of n>annre to all th& eoHst 
region, which is everywhere penetrated by bayous and ether Hsvigable 
water-ways, for their transportation and distribntioii. 

Semi Smampa and Alhivioits; in semral Cimnties-. 

23 24 25 26 27 28 29' 

Siiicft, In9olnbJe,...85.15|; ^,^.. -.(.. dl,70 &7.7& &1.25 90.1S 

'■ Soluble, 1.57 j: ^*-"^ ^^'^^ 0.40 atW t!.l'5 3.67 

Alnmina, I s rw 1-15 5.15 5.85 > „ . „ 3:44 1.48 

Oxide of Iron,.... f ""-"^ 0.71 9.6& 0.67 f ^"^ l.§5 0.70 

Lime, 1.67 0'.2C 0.5& l.iK! 0.73 0.17 0.4& 

Magnesia, 0.3& 0.09 0:29 0.6^ 0.4S O'.So 0.0& 

Potash, trace &.16 (^.OS 0.72 0.41 a.ll O.IS 

Soda, 45 0.84 0.57 

Phosphoric Acid,.. 0.02 traee 0.00 0.06 0.05- 0.02' 

Snlphnrie Acid,.. . 0.03 0,I& O.0S> tracs trace trae« tssce 

Chlorine,.. ^i trace traee trace 

Organic matter,. . . 4.41 > „ „. ^ ,,-. 7.40 1.4* 5.50 2.34 

Water, 1.33 \ -^-^'^ ^'^^ 5.4!5 0.55 1 ,40 0.5O 

Sulphide oflron,.. 0.2i l.ftS 

Kiin:iber23 is a sandy and somewhat graveriyloain of Culnmbns county,, 
of a gray color, flat, heavily timbered; groii^h, willow oak, maple, 
ash, sweet and blaefe gnm and poplar. It is found near Whitevillerferm 
of "V- V. Richardson, and represents a large area of l»nd in the easteri* 
counties, which can be identified by the above characters. It contains ail 
the elements of a good soil, but potash in too small proportion. No. 24 
is from the sloping marginof a white oak flat, one mile enst of Roctfy Pointy 
in New Hanover ; it ie gravelly and sandy, and produces fair corn crops. 
.25 18 from the flat itself just mentioned, of which the characteristic 
growth is white oak, but there are also black gum, hickory, horn-beam', 
ashe, buckeye, may apple. It is shown by the analysis to be a strong 
soil, with all the elements of fertility in abundance, except phorphoric 
acid. 26 is from a gray alluvial tract which stretches for a mile or two 
south of the Neuse, near Goldsboro, a sort of sandy second bottom ; the 
growth 18 willow oak, sweet gnm, maple, white bay, &e. The analysis 
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shows a good Boil except as to pbosphoric and stilphnric acid. Ko. ^7 is 
the siiVaoil of the last, at the dypth of 3 feet:; and in it one of the 
•defects of the soil proper ieabundantiy supplied. 28 is a sample of the flat, 
gray, alluvial wheat iande north of Ali»emar3e BOtsnd, t^tained 1 mileeast 
■oi WoodviJle, P-ei^iiiiiuane county. The analysis explains the fertility of 
these noted soile. 29 is from t3*e '* pin« flats " of Johnston eoamty; the 
sample is from Seteia, and was obtained in tlie new grounds of Mr. Noble.; 
it i« of a light gray ec^or, presenting the appearance of a clay, very 
Innipy,, and<iis$)osed to adiiere U] angular masses, when .plowed or spaded ; 
4he principal growth is long leal pine:, with small oaiis, giirn and other 
■eemi-swarnp vegetation, it is evidently a soil of good qnality. Flats of 
lliis description m-e vary estensis'e, in many eastern counties. 



Alumina and Oxide of Iron 

ILime,.. 

Magnesia, 

iPotash, 

Soda, 

Phosphoric Add, 

Snlpbmric Acid, 

Organic Matter, 

Water, 

N'uraber HU is froia a .gaSlbeiTy flat -of sesfera! miles extent in the upper 
part oi New Hanover coiinty, one Jwile north of Surgaw Savannah. It is 
covered wiih a vaj-jons shradbj thicket, somewhat brambly, almost the 
only tree being a st-nnted «{)0!t leaf pine, a»d tte growth of this rather 
•sparse. It wall be ob^rved that the analysis &liowa about 95 per cent, of 
•sand, ((leaving out t^ie organic uaatter and water), and an insignificant 
.amount of alumina and iron ; the otlter ingredients being in fair propor- 
tion ; it 18 a mneh better .soil tlian that <^ most gallberry Jands. The 
(nest anaJyais, 1), is iJaat of a sample franj Sampson >eounty, by Dr. Em- 
rtnons, .and sJiows .a hopelessJy poor soil. There is a considerab]e<quantity 
of sueh land in thia and in Duplia and Johnston counties. The color is 
brownish gray and drab. Similar to this and even more deficient, is the 
aiext soil, represented by analysis E. The specimen is from the great 
Dorei- Ssramp, .and according to Dr. Emmons, from whom the analysis ie 
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taken, represents a lapge proportion of it. F is given by Emmons as a^' 
example of the better kind of gaUberry land, of considerable extent in 
Onalow. Thecolovis described as "light yellow and tejstiire &ne." This, 
soil has a fair proponioa of alumina and iron, in whieh- this t4ass o£ land 
is usually deficient, and no excess of organic matter as is common. Sn 
that it differs maeh frora a true gallberry soil, wliicli consists- essentially 
of a coarse white sea sand with orgamic matter and ii^ttie else, and ia rep- 
resented by the analyses D and B. These gallberry tracts are- generally 
flat and wet^ and are eharaeterized by a dwarfed vegetalicHi as iMell as by 
the prevalence of the bush from wiiie-ii they are named- 



Silica, Insoluble-,. "(; 

Siiiea,. Soluble, f. 

Alnminay > 

Oxide of Iron, f 

Xime,.. 

Magnesia, . . 

Potash, 

Soda,.... 

Phosphoric Aeid, J^ 

Sulphuric Acid, 0.02 

Ohiorine, ... 

Organic- Matter, .... 
Water, 

Number 31 represents the Biirgaw Savannah in thenortbei'n p^irt uf 
Now Hanover cotmty, on both sides of th« railroad, 25 laiiles above Wil- 
ming.ton. This samplo was taken witliiu half a mile uf the nppei: or 
northern margin. The soil is dark gray to blac-k coloited to the deptli i-f 
about a foot, arid is composed of very fine sand with little «lay, but is- 
pasty when wet, with impalpable- bmans, wliit4v rendor^^ jt as impervijjus- 
to wate» as pipe clay. At the depth >>t' two feet the color is Mght yellow,, 
and at three feet the quantity of clay is considerably increased. 32 is 
another sample from the middle of iho san:!e sav. niiah. It tfontaiits more- 
sand and organic matter, and mncli less clay tlian the form«r. It is ob- 
vious from these analyses that this is a feir soil, and if drained, marled 
and aerated, it would no doubt produce well. The growth consists of a. 
RUinber of species of short grasses with. saiTiicenias^ and other fluwering 
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plantain abundance, the savannah being merely a prairie. 33. is from 
the Big Savannah in Beaufort county, which has been described previ- 
ously, and is the largest prairie in the State. It as of the same descrip- 
tion as Burgaw as to growth, except that there are occasional small per- 
simmon btishes scattered among the grass, but these do not seem to pass 
one or two years growth. The soil is of a gray to light yelloivish color, 
and consists of very fine sand, mueii resembling clay in appearance. 34 
is the subsoil of the same at the depth of 20 inches. This is seen from 
these analyses to be a Mr soil, bat not so well constituted as that of Bur- 
gaw. G is a savannah in Craven county on the Atlantic railroad ; analy- 
sis from Emmons. These savannahs may be considered as capable soils 
if drained ; and therein lies the difficulty, on aecoiinfc of their very close 
texture, which no doubt constitutes the controlling cause of their t. 
condition. 
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Number 35 is a specimen of the level, upland, sandy soil, so common 
in the eastern section. The sample was taken at Faison's depot, in Du- 
plin county, in the forest. This and number 45, obtained one mile north 
of Wilson, represent the most common type of cotton lands of the region, 
not only in these counties, but in Wayne, Pitt, Lenoir, Edgecombe, &c. 
The growth is an open woods, consisting of a mixture of long and short 
leaf pine, mostly the latter, with an undergrowth of rather email oaks of 
several species, (prevalently post oak and black oak), and a subordinate 
shrubby growth of dogwood, sourwood, blackjack, &c. The analysis 
shows it to bo a very sandy loam with a sufficiency of organic matter, and 
all the essential mineral elements of plant food in modet'ate qttantities. 
The sand is tolerable fine, but the texture is not close enough to retain 
moisture well, and its supply of organic matter ie easily exhausted. It is 
plain that these soils under cultivation will require marl to keep up the 
supply of mineral elements and frequent green crops to restore the easily 
exhausted humns. 

The siibeoil is yellowish brown and a little more clayey, and eo compact 
as to stand in vertical walls, in ditches and wells, almost aa well as rock, 
36 is a similar soil, a little more sandy, from Mr. Jas. Joyner's place at 
Marlboro in Pitt ; 37 is from the same, and is a garden soil in which the 
cabbage is affected with the disease known as the iigroot, which is com- 
mon in the region. The only suggestion contained in the analysis is con- 
nected with the deficiency of clay and the consequent want of coherence, — 
porosity of the soil, which probably permite, or in some way promotes 
parasitic, or fungoid growths upon the roots. 

Number 3S is from the flattish slope of the ridge which forms the 
north shore of Waccamaw Lake, in Colnmbus county. The sample is 
from a point in the forest near the depot. It is, from the analysis, a soil 
of a better general constitution than the preceding. 39 is the subsoil of 
the above at a depth of two feet, and is much better than the soil, indica- 
ting the advantage of deep plowing in this case. 

Number 40 is a leaner and more sandy soil from the border of the 
great "White Oak Swamp in Onslow. This is a slightly rolling upland, 
and the soil is of a yellowish brown color. There is a scattered growth 
of pines, long and short leaf, and an undergrowth of scrubby oaks. 
There is a large area of similar soil in the region. The subsoil, at the 
depth ci 30 inches, (analysis 41,) is, like that at Waccamaw, much better 
than the soil, in most respects. 

Number 42 is a sandy upland, of the same character as the preceding ; 
the sample is from the slightly undulating border of Pine Log Swamp, 
two miles northwest of Whiteville, Columbus county. The growth is the 
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same as in the last ease, with the addition of dogwood and blackgum. i3 
is from the vineyard of Coi, D. M. Carter, one mile from Washington, 
Eeanfort eonnty. The tract had bee" iong cultivated, but was at the 
time the sample was obtained, planted with scuppernong vines, of several 
years standing. 44 is from a piney, blackjack sweil of land on the eastern 
edge of the village of Selma, Johnston county ; and is representative of 
a common class of soils which will be recognized from the description. It 
is yellowish brown in color, and composed predominantly, of moderately 
fine sand. 

The obvious defects of all these soils are due to the excess of sand and 
the consequent small proportion of clay, and in part also to the chemical 
state of many of the olher elements which are present in fair proportion. 
It is largely a qaartzose granitic sand of so permeable textnre, that the 
mineral elements are carried off by solution almost as fast as formed from 
the gradually decomposed rocky constituents. 

The advantages of the addition of humus, from any source, and of the 
calcareous marls, so abundant in the region, vrill be obvious when the 
analysis of some of these in the next section, are compared with those of 
the soils. 

8a7id Hill hoils. 

4i) H 

Silica, 93.12 94.80 

Alumina and Oxide of Iron, 5.29 0.65 

Lime, , 1.13 0.01 

Magnesia, 0.03 trace 

Potash, 0.64 trace 

Soda, 0.3.^ trace 

Phosphoric Acid, 0.00 

Sulphuric Acid, 0.33 

Chlorine, trace 

Organic Matter, \ 



0.60 

V/ater, ) 1.20 

The first of the above analysis, No. 46, is that of a tolerably fine, nearly 
white sand, from tlie ridge of dune which crosses the peninsulaof Pamp- 
lico, in a northwest direction, in Pamplico eonnty; the sample was got- 
ten not far from Grant's store, in the open " pin^y woods," or " pine 
barrens," characterized by a scattered growth of long-leaf pines and tus- 
socks of wire grass, with patches of shining bare sand between. And yet 
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the analysis docs not look half so poor as the eoi! is in fact. It consists 
however of roanded and smooth grains of wind-drifted sand, mainly of 
white quartz, bnt partly alao of particles of marine sholis, and blacli iron 
Eand. II is an analysis by Dr. Emmons from the sand hiils of Bladen 
near Elizabeth town. This, it will be seen, is steriliiy itself. And yet 
even such lands, mainly fhrongli the force of their snbsuil, often produce 
certain kinds of plants very well ; for example, the seuppernong, the 
uassena, and the gnuuid pea. 

The preceding examp ts are all <jf iransported soil?, belonging for the 
most part, to the drift, which consists of the debris of the older rooks, 
laying west and abovo. Those whiuh follow are mostly sedentary and 
granitic. 



SOILS OF TH 



Tobacco and Wkeai Soils of Oranmlle, Orange, Ptrscin, Casmell. 



47. 

Sihea, Insol...... 94.10 

Soluble,.. l.IO 

Alumina O.TIJ 

Oxide of Iron,. . 0.65 \ 

Lime, 0.13 

JMagnesia, 0.14 

Potash, 0.07 

Soda, 

Phos, Acid,. . . . trace 

Sulph. Acid,. . . trace 

Chlorine 0.01 

Organic Matter, 2.40 

Water, 0.20 
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0.24 


0,16 
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0.69 


trace 


0.06 


0.11 


0.32 


0.11 


trace 


trace 


0.03 


0.04 


0.18 


trace 


0.02 


0.02 


trace 


trace 


4.65 


3.06 


6.25 


5.40 


3.90 


1.40 


0.45 


0.30 


2.20 


1.70 



Nimiber 47 is a light cnlurcd, sandy and gravelly soil, from Prospect 
Hill, Orange connty, formed by the decomposition .of a very qnartzose 
felspatic granite. The growth includes several species of oak of moderate 
size, with a few small specimens of hickory, dogwood, sourwood and 
blackjack, and an occasional pine. The sample was taken from the farm 
of Mr. E. Birch, which produces tobacco of the finest quality, which is 
sometimes sold at two dollars a pound. It is evidently a lean soil, and 
the yield is small; thongh the textnreof the leaf is superior. A dressing 
of gypsum and bone-duet would raise the quality of this soil very much 
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aa these would supply the only elements of fertility which are deficient. 
Number 48 ie a soil of eomewhat similar physical appearance and growth) 
but with a larger proportion of hickory and a heavier forest, found on the 
eastern slope of a high broad-hacked ridge near Gillis' Copper Mine, on 
the Person and Granville line. The soil is derived from an opidotic feld- 
epathic rock and hence has a large proportion of lime, magnesia, iron and 
alumina; but phosphoric acid is present in only very email quantities. 
Numbers 49 and 50 are specimens of the noted Ffico tobacco lauds in the 
northern part of Person. These soils are derived from feldspathic and 
hornfaleudic slates and gneisses, and are characterized by fine forests con- 
sisting of several species of oak, hickory, dogwood and occasional pines. 
These soils are a sandy and somewhat gravelly loam, of a light orchreous 
color. The former is from the farm of Me. M. MoGehee, and the latter 
from Mr. J. Pointer's. It will be observed that both thcee soils, and 
especially the former, have a good proportion of potash and lime, the 
most important elements of a tobacco soil; and the decomposing 
gravelly particles of rock restore the waste of cultivation to a eon 
siderable extent. But ashes and gypsum would add much to their 
fertility. 

Number 51 is a fine wheat and corn soil from the plantation of Mr. J, 
Davis, on Spew Marrow Creek, in the northern part of Granville county. 
It is a dark gray to black, gravelly soil, with a thick growth of hickory 
oak and dogwood. The yield of this land per acre has sometimes been 
above ] 00 bushels of corn and 60 bushels of wheat, without manure 
There is a large level body of such land about Sliiloh church. The fer- 
tility ifi due to the syenytie and dolerytic rocks from which the soil is 
derived. 

Number 52 is another fine wheat soil from the banks of Neuee River 
in the southeast corner of Orange connty, the noted Cameron plantation, 
which is a wide level alluvial tract of several thousand acres. The soil is 
a light ash-colored clay apparently ; the analysis however shows it to be 
iLiostly sand ; but the textnro is very fine. The growth is white oak, 
willow oak, hickory, black and sweet gum and elm. The analysis shows 
a very rich and durable soil, with all the main elements of fertility in 
lai-ge jiercentage. 

Blackjack Soils. 



Silica, insoluble, 85 33 64.% 50.07 

'■ Soluble, 2.50 0.00 12.20 
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Alumina, ^.51 12.75 8.4S 

Oxide of Iron, 4.01) 8.S7 17,4& 

Oxido of Manganese, 0.70 

Lime, 0.04 4.87 O.OS 

Afagnesia, 0.07 1.33 0.76 

Potash, 0-07 0.72 0.10 

Soda, 1,52 0.10 

Phosphoric Add, 0,09 0.15 trace. 

Sulphuric Acid, trace. trace. 0.00 

Chlorioe, trace. trace. 0.22 

Organic Matter, 3.10 3.95 8.00 

W.ater, 0.90 3.00 2.40 

The first of these specimens is from Leasbnrg, on the west border of Per- 
son county. It is an ash-coiored, gravelly soil, overlying hornblendic and 
feldspathic rocks at the depth of a few feet. The growth is thiekety, and 
composed of small blackjacks, post oaks and hickories. Plaator and salt 
would supply the most obvious defects, and doubtless much increase its 
productiveness, which is naturally low. Number 54 is from a gladey, 
blackjack flat, ten miles southeast of Charlotte, Mecklenburg county. 
The soil is a light gray, gravelly loam. The growth is almost exclusively 
blackjack, with an occasional post oak. The underlying rock of this region 
is syenyte and doleryte. It is evidently a very tine and durable soil, need- 
ing only thorough draining to develop its fertility. 

There is a large area of land of similar quality and origin to these two 
samples, overlying the ampbibolic and syenytic rocks of the Greensboro 
and Charlotte belt of granitic rocks. The surface ia generally quite flat, 
or but slightly undulating. The color is generally light to slightly yel- 
lowish gray, and sometimes dark gray and greenish, and in composition, 
the soils are generally a very gravelly clay, pasty and boggy in wet 
weather. 

Number 55 is from a flattish, gladey, blackjack woods, in the sontherii 
part of Granville county, three miles south of Taylor's Bridge. The soil 
is derived from a coarse, dark trap (doleryte) dyke of several hundred 
yards breadth. There are some oaks among the growth, of wiiich bkck- 
jack is the most characteristic. 

Soils of the Piedmont and Mountain Sections. 

56 57 58 59 

Silica, Insoluble, 76.88 71.64 54.87 77.06 

'* Soluble, 0.67 0.00 0.78 3.84 
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Alumina, 12.46 11.47 U.fil 6.97 

Oxide of Iron, 3.5T 4.27 13.74 4.0T 

Lime, 0.51 l.i34 1.17 0.10 

Magnesia, 0.33 O.U 1.69 0.29 

PotRsh, 0.16 2.42 2.38 0.11 

Soda, 0.45 1.09 0.70 

Phosphoric A cid, 09 O.OS O.I 5 O.05 

StilphiiricAcid, 0.02 0,04 0.03 trace. 

Chlorine, trace, trace. trace. 0.06 

Organic Matter, 4.60 5.49 7.25 6.65 

Water, 1.07 1.30 2.05 1.10 

Sulphide of Iron, 0.11 0.03 0.05 

Knmber 56 is from the forest in the suburbs of the town of Hickory, 
Catawba county, the growth being small to medium sized oaks, black- 
jack, dogwood, Bourwoocl and pine. This lucality is on the top of a broad 
ilattish ridge, some 3 miles from the Catawba River and more than 300 
feet above it. The soil is li^ht colnred and evidently sandy, a little 
oehreons with iron oxide. The analysis is of a fair soil, having all the 
substances required by the cnltiva'ted plants in pretty good proportions. 
No, 57, from the wood at the railroad bridge near Morganton, is plainly 
of a much better com position, having a very large percentage of lime and 
potash, and is well adapted to the prodnctioii of tobacco. The growth is 
much more luxuriant than in the preceding case, consisting of oaks, 
hickory, dogwood and pine. This is atso a light yellowish eandy loam. 
The last two are representative soils, standing aa good averages for the 
respective regioTis for several miles around 

No. 68 is A representative of the best class of uplands in Caldwell 
county. The specimen was obtained from the high ridge 100 yards above 
the college in Lenoir, in a heavy oak grove. It is a red soil from the 
abnndance of iron, and contains, like the specimen from Morganton, re- 
markable percentages of the alkalis and alkaline earths, and so is notably 
adapted to the production of tobacco, as well as grain crops. 

Number 59 is a yellowish brown colored soil from a high chesnnt 
ridge in Mitcliell county, a terminal spur of the Little YoUow Mountains 
in the bend of the North Toe River, 3 or 4 miles south of Wiseman's at 
the Toe R. crossing. The growth is chesnut, Spanish oak, chesnnt oak, 
eourwood, ivy, (kalmia), and much wild indigo; a combination which ia 
always indicative of infertility. The analysis shows low percentages of 
most of the valuable soil ingredients. The soil is gravelly, and the rock 
particles are not thoroughly decomposed; and the infertility arises as 
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mnch from lliis circumstance, that Is from the mechanical state ot the 
Bnbstanees present, as from any defieiency of them ; and this difficulty, as 
well as the other, in part, would be mueli alleviated by the use of qnieli- 
lime and ashes. There is a great deal of land of the above description 
among the foot hills and low spnrs of the mountains: while the higher 
range& have ji^eneraily a productive soil and are covered with luxariant 
forests ; the former being composed of argillaceous and micaceous slates 
and schists, while the latter are more freqnently made up of syeiiytes and 
hornblende gneisses and slates. 

This completes the list of soils, as far as analyzed : but it is only a be- 
ginning of the work which ought to be accomplished in this direction, 
and which would be, if the snrvey were in a condition to eoiploy a 
chemist constantly. 

SECTION IT. FERTILIZERS. 

MARLS. 

Marl ia very abundant in North Carolina and very widely distributed, 
and of several kinds, the principal of which arc four, viz: Green-sand, 
Eocene, Miocene and Triassic. The former has generally bnt a small per- 
centage of carbonate of lime, 5 to 30 ; the second, nsiially 40 to 95 ; the 
third, 20 to 60 ; and the fonrth, generally less than 50. The last is of 
little consequence as a fertilizer, because of the very limited extent of its 
outcrops, and it is scarcely used where abundant. It will be remembered 
as a frequently recurring term in the Egypt coal section, described in the 
previous chapter. These marls are more extensively exposed than else- 
where in the northwestern part of Wake county and in the edge of 
Orange, between MoiTisville and Durham. There are frequent outcrops 
of a bed of mart and impure limestone, 2 to 4 feet thick, over a territory 
of 15 or 20 square miles, the nearly horiaoTital strata coming to the sur- 
face in ravines and gullies, and exposed in ditches, wells, &c. Near Brass- 
field turnout, on Mr. W". Rochell's place, is an exposure of nearly 4 feet 
of alternate thin beds of a compact, light gray and red arenaceous Hrae- 
Btone, with strata of uneompacted briek red, marly clay between. This 
middle portion has the following compoeition : 

Carbonate of Lime, 24.07 

" " Magnesia, 7.52 

Silica, , . . .47.20 

Alnmina, 15.84 

Oxide of IroG, , , 4.76 
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This would evidently prove a' valuable addition to some of the lean 
Boils of the region, which are deficient in alkaline matter. The upper in- 
durated strata contain more than 90 per cent, of carhonate of lime, and 
the lower about 60 ; and both require to be burned before they are avail- 
able for agricultural uses. Lime was made at this point during the war, 
and used for bnilding purposes in Raloigh. And some 40 years ago, a 
few kilns were burned for the same purpose, at a point afew miles south- 
east-ward. There is an outcrop of a very similar character at Mr. H. 
Witberspoon'e, 2 miles east of B. 

Greensand Marl. — This is the great fertilizer of New Jersey, which 
has renewed the face of nearly the whole state agriculturally, within a 
generation, and mostly within a decade or two. The discovery of a marl 
bed in that region is justly regarded as an event of more importance than 
that of a gold or copper mine- One of the chief occupations cf the rail- 
roads in that state is the transportation of this natural manure from its 
depositories to the farms of almost every county. Prof. Cook, the State 
Geologist, mentions the fact that the amount transported in 1867, was 
about one million tons, and the quantity is constantly increasing, with 
the discovery of new deposits, and the construction of every additional 
mile of railway, so that the amount for 1869 was estimated at double the 
above. No one passing through the State in any direction can fail to 
notice the marl heaps that line the track at every turnout, and almost 
every farm in some sections. 

As to the benefits which that state has derived from the use of this 
fertilizer, the following remarks of Prof Cook are sufficient : " Thousands 
of acres of land which had been worn out and left in commons, are now, 
by the use of this fertilizer, yielding crops of the finest quality. What 
are snpppsed to be pine barrens, by the use of marl arc made into fruit- 
ful land. Bare sands, by the application of marl, are made to grow 
clover, and then crops ot corn, potatoes and wheat," 

The composition of this fertilizer will be understood from the follow- 
ing specitnens of analysis from the " Geology of New Jersey, 1 868." 

1. 2. 3. 4. 5. 

Silica, 51.16 73.10 



Alumina, 6.10) 

Oxide of Iron, 17.68 f 

Lime, 3.48 

Magnesia, 2.04 

Potash, 4.27 

Phosphoric Acid, 4.54 



12.60 



49.40 


36.03 


38.70 


8.90 
18.66 




I so.6r 


2.53 


15.19 


7.79 


3.25 




1.21 


6.31 




4.47 


3.69 


1.23 


1.41 
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Sniphnrie Acid, 0-43 2.16 0.26 0.31 

Water, 9.13 8.26 7.55 11.22 

The moat valuable ingredients of these marls are potash and phosphoric 
acid. It was long supposed that their high fertilizing eiFect was due to 
the potash chiefly, but it has been ascertained that the phosphoric acid is 
the coiistitiient whicli determines the agricultural vahio. Number 1 is 
one of the best variciies, containing unusually high percentages of both 
these important eJemente ; although some pits are richer in one, or the 
other. Number 2 is one of the poorer sorts. These two samples lepre- 
sent the famous Squankum bods, some of which are wrought by com- 
panies on a large scale. Number 3 is frona tiio pits of the West Jersey 
Marl Transportation Company, and contains a v>;iy high percentage of 
potash. Number 4 is pronounct;d " A mar! of the first quality and a fair 
sample of those of the neighborhood." Number 5 "Is a good sample of 
the blue marl." And yet neither of them is ri::li in iiliuaijl.ijric acid or 
lime. 

This greensand is widely distributed over the southeastern lialf of New 
Jeraey. It occurs in horizontal beds of great thickness and vario".« fiin- 
position. The characteristic compound however is, of course, tlie yreen 
sand, which consists of minute rounded grains of a green colored min- 
eral, soi't enough to be crushed by the nail, and known in mineralogy as 
jZonCOTiiie, a bydrated silicate of alumnina and iron, with potash and 
magnesia. The different strata contain different proportions of this min- 
eral mixed witii clay, quartz sand, and sometimes a considerable per- 
centage of carbonate of lime. Some of the best layers of marl contain 
90 per cent, and upward of the green sand. An average of some two 
dozen analyses given by Prof. Cook gives 75 per cent, the range being 
from about 30 to 90. In North Carolina the proportion of green sand is 
very emal!, not often passing from 5 to 10 cent., and only occasionally 
rising to 25 or 30. 

By reference to the map and to the previous chapter, it will be seen 
that this marl oncura throughout the sontheastern region of the State, 
between the Neuee Kiver and the Cape Fear. The following analyses 
will furnish the means of comparing these marls with those of New Jer- 
sey, and also of estimating their agricultural value : 





A 


B 


c 


D 


E 


Silica, InBo!. 


93.43 


37.00 


91.00 


79.00 


89.70 


" Soluble, 




1.46 


0.20 


0.60 




Oside of IrOTi and Alum. 


9.00 


6-40 


4.70 


8.80 


5.00 


26 
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33.40 


1.00 


2.75 


1.50 


13.60 


0.70 


1.60 


0.20 


1.43 
2.12 


0.23 
0.26 


1.76 •( 
O.30i 


0.25 
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Phospliate of Iron, 

Carb.ofLime, 11.40 

Magnesia, 0.20 

Potash, 0.3S 

Soda, 0.43 

SulpbnricAc-iJ, 0.20 

Organic Matfor 4.80 1.60 2.00 

Wafer, 3.80 1.80 1.50. 2,33 3.51 

TliR abovi; are from Emmoni;, i-oprodiieed because tlie report in which 
tlioy occur is out of print and little accessible. The first two represent 
the upper and lower beds at Elaokrock, on the O.tpe Fear. is described 
as representing the greensaiid marl as it exists near Kinstoti and at Mr, 
D. Fowler's, in Bladen. D and E are from Tar River, near Tarboro', the 
former from Gov. Clark's plantation, and the latter from Col, Bridgere'. 
Tiie analyses {jiveii below have been recently made : 



bilua, lascl .TOPI 75m 51,50 83.SS TO.TU 

" Soluble, 

Alum md Ox of lion, 7 Gb 6.68 7.59 11.88 fi.63 

Lime, 33 S.lo 20.31 3.88 O.BO 

M4^neslii 1 08 0.85 0,14 0,98 

ar' 8SI »■« "'i >■«• 

Phosphoric Acid, OW trace 0.14 

Sulphuric Ada, S 13 1.47 1,53 0.44 

CiiboaicAcid 7 3i 0.53 15.8f 

Water and Oig Mattel, 83 4,45 5.75 1,93 0.46 0.36 

No8. 1 and 2 arc from the hUifl" of Livingston's Creek in Brunswick 
county, at the railroad bridge, and present a fair average of the green- 
sand marls of that creek. No. 3 is from the bank of the Cape Fear at 
Parsley's Mill, Wilmington. No. 4 is from Eockfleh Creek at railroad 
crossing, on the upper border of New Hanover. No. 5 is from the mill 
on Sontliwest Creek, some 4 miles from Kinston. No. 6 is from the marl 
pits of Mr. W. Taylor, on Lonsin swamp, 7 miles north of Kinston. No. 
7 is from the bank of the creek at Suggs' Mill, Wheat Swamp, somy P 
or 10 miles northwest of Kinston. No. 8 is from the cretaceous shell 
blufi in Snow Hill, Greene connty. 

It will bo seen that the proportion of greeiisand and silica arc very dif- 
ferent in these specimens from those fonnd in the New Jersey beds. 
There is, however, a good percentage of lime generally, and of potasli 
and magnesia. And in tiict these marls have been nsed witli very great 
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■advaotagti in iiuiiiy places. Mr. Flowers, above inentioiiod, states tlint 
an application of five to seven Imndred luieliels to the acre lias soisietimea 
more than qnadrnpled tiie crop of eorn, and Mr. J; I". Oliver, 3 miles 
further down, prefers the greensand to the more ualcarcons shell marls. 
And Dr. Emmons states that Gov, Clark had used the marl, marked " C" 
with good euccess for many years. Some of the analyses given above 
show a large percentage of sulphuric acid, (sulphate of iron), as ;N"os. 1, 
4, 7, These must be nsed with some caution on account of their acid 
(jnality. They should be thrown ont of the pits long before using and 
exposed to the leaehing action of the rains ; or better, treated with a 
small percentage of lime or of shell marl, which would not only cdrrect 
the acidity, but increase the value hy replacing the sulphuric acid with 
gypsum. 

The quantity of lUHrl which may bo profitably used varies with its 
quality and the condition ot the land. But these greensand marls may 
be applied in quantities of from 500 to 1000 bushels per acre. The 
richer marls of New Jersey are applied in quantities varying tVom 100 to 
.500 or even 600 bushels. Bat it happens in this state generally, that 
where this species of marl is found, the bettor qualities of shell mar! are 
also accessible, and, requiring to be used in mnch smaller quantities, they 
are much cheaper. But where these cannot be had, the gfeensand maris 
are unquestionably well worthy of the attention of the farmer. Their 
distribution is easily seen by a glance at the map. They come to the sur- 
face, as stated, along the banks of the Cape Fear and Livingston's Creek, 
on Black River and Sonth River, on tho Nense and its tributaries about 
.and below Kinston, along the Contentuea and Moccasin, and at a few 
points even as far north as the Tar River, 

Eocene Marl. The maris of the next formation, which are always 
foimd overlying the preceding, when the two occur together, are, as 
already described in another jjonnection, either a calcareous sand, pass- 
ing in places into a friable sandstone, cuarso, or line, or a lino calcareons 
clay, or a conglomerate shell limestone, more or less compact and occasion- 
ally semicrystalline. They are composed of comminuted shells, corals 
and other marine cxuviai. The extent, and many localities of outcrops 
of these marl?, have been previously noted. The following analyses will 
show their chemical constitution and agricultural value : 



Silica, 3,54 

Ox.of Iron and Alniii. 0.97 
Lirae, 51,74 



1.22 


7.27 


20.3D 


40,11 


1.30 


1.63 


3.S3 


6,23 


J2.90 


48.65 


,39,96 


27,73 
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Magnesia, 0.50 0.58 LOT 1.39 1.42 trace 

Potash, 1.28 0.85 0.25 1.06 0.79 1.34 

Soda, 0.36 0.00 0.05 0.00 0.46 

PhosphoncAcid,.... 0.35 trace 0.34 0.10 0.39 0.44 

Snlphurio Acid, 0.49 0.18 0.08 0.20 0.34 0.75 

Carbonic Acid, 40.61 40.29 42.33 39.35 32.46 20.96 

Water and Org. Mat, 0.16 0.26 0.46 0.45 0.52 2.98 

The first four specimens are from New Hanover connty ; number 8 
from a point about a mile N. E. of Wilmington, the locality called Hard 
Scrabble; the others from Rocky Point and vicinity; 9 from D. T. Dur- 
ham's place, one mile west of E. Pt,, the marl lying so near the surface 
as to be exposed in the ditches and even the furroughs of the wide river 
flats, which extend from the I^orth East Kiver at Rocky Point for nearly 
a miie in this direction and several miles along the course of the river ; 
No. 10 from a plantation known as Green Hill, some 2 miles above R. 
Point, in a eituation quite similar to the last ; Mosely Hall, the next plan- 
tation above, furnishing sample 11. These marie are all of the same de- 
scription, viz, white, rather coarse, friable, shell and coral sandstone, easily 
removed with a pick, or even a hoe. The only point south of the Cape 
Fear w)iere I have seen this formation is the blutf of Black Rock. 
Here it is qnite similar to that just described, but it is only a few inches 
thick apparently, and lies in immediate contact with the greensand of 
that blnft. It is foimd however all along the course of North East River 
and the other streams north of Wilmington, and every where within a 
few feet of the surface. At the Davis place, 7 miles above the city on 
the N. E. Eiver, as well as at Kocky Point, the formation occurs both in 
the form just described and as a compact limestone, which is valuable 
both for building purposes and as a source of lime, for which it was largely 
used during the war : it has also served as influx for iron smelting. 

It will be seen that these samples, whiSi are representative for the 
region of the Cape Fear, have a chemical constitution not different from 
that of ordinary limestones, the percentage of carbonate of lime ranging 
from about 90 to 95. Of the same character are the outcrops along the 
North East River and its head waters through Duplin and {the eastern 
side of) Sampson counties, as for example, on Maxwell's Creek, near the 
bridge at Chinquepin, at Mr. Jcs. Shines, some 7 miles east of Mt. Olive 
Depot, and at Mr. Henry's in Toucg Swamp near Faieon's Depot. The 
outcrop near Kenansville, at Rev. Mr. Stallings' differs from the preced- 
ing only in its somewhat lower percentage ot carbonate of lime; it is 
represented by No. 12. No. 13 is from Dr. Roberts', near Mt. Olive, and 
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is a good representative of the marl beds of the immediate neighborhood, 
at Jesse Flow-ers', Kornegay's, Benj. Oarr's, &e. In this region the 
Eouene marl has been commingled with a considerable percentage of the 
underlying greeneand, and contains numerous sharks' teeth, ronnded 
iVagmenls of bones and coprolites. 

14 15 16 17 18 19 20 (SOj 

aUiea, Insoluble, 5.60 11.86 11.50 4.88 J5.3S S7.54 52.81J 3.82 

Silica, Soluble, I.IG 1.78 3.64 0.74 

Ox.of Ironand Alum., S.43 3.53 3.87 1,60 2.86 4 40 Q.68 1.63 

Lime, 46,88 44.55 43,85 50.80 4J.70 3?,98 30.94 50,04 

Magnesia, 1,11 0,33 0,67 0,67 0,06 4,60 0,65 1.72 

Potasli, 0.52 0.96 0.60 0,37 0,34 0,51 0.35 trace 

Soflti, 0,30 0.30 0,28 0,42 0,20 0,00 0,03 0.14 

Phospli, Acid, 0.47 0,06 0,43 0,45 0,34 0,4S 0.37 0.34 

Sulphn. Acia, 0.70 0.88 O.BO 0.S8 0.60 0,13 0.31 0.45 

Carb. Add, 37.03 84,98 3.1.83 40,60 33.88 37.30 15,90 40.55 

Water and Org. Matter, 5.06 8,33 6.37 0.37 5.47 4,80 0.10 0.58 

No8. 14 and 15 are from Onslow county, which is for tho most part 
tmderlaid with marl and limestone of this period. The first is from the 
pits of Dr. Dufiy, near Kichland, who makes much use of it, and with 
great benefit to his land. Dr. D. also uses the shell marl. No. 15 is 
from E. L. Frank's, Cohorn Creek, on the borders of White Oak Swamp. 
Abont Richland, on Chapel Run and other streams, are cliffs of lime- 
stone, as well as on some parts of Dr. Dnfty's plantation. This marl 
extends southward towards Jackson, being in places compact, as abont 
the Alum Spring and Crane Ponds, and again loose and iineompacted, 
and sometimes much mixed with the greensand, which seems to have 
been washed np by the waves and re-deposited with this formation, as about 
Mt, Olive. A specimen from E. I". Jamin's shows only 49.28 per cent, 
of carbonate of lime. 

No. IG, (as well as 15), is triable, rather line-grained calcareous sand- 
stone, of a grayish to yellowish white color, and is found on the banks of 
Trent Eiver, some six miles above Trenton, in Jonee county. No. 17 is 
from Mr. J. A. Heath's, 8 miles southeast of Kinston, Lenoir conntj. 
No. 18 is from Maj. Blount's place, some 7 or 8 miles above Kinston, on 
the Neuse. A very similar specimen is from Jno. E. Wooten's, about 5 
milus Southeast of Kinston. This last has a slight spiinkling of the 
green grains from the lower formation. Dr. Emmons gives two analyses 
of Eocene marls from Jones county, which had been used as fertilizers, 
both from J. H. Hanghton's place, the first showing 85.20 per eent. •f 
carbonate of lime, the eeeond 56.06 ; also another from W, Wadsworth's 
in Craven, which contains 71.22 per cent. Mr. "W. need 75 to 100 bush- 
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iA& to the acre, and found that quanfity ;is miicli as Iiis poorer soils would 
take with advantage. 

No. 19 is tVom Col. S. Biddle's on jS'euse Eivur, some 10 miles above 
Newbern. Emmons gives an anaijsis of a sample from the same point 
which shows 78.60 per cent, of lime oarbonate. Thia marl ie a very Sne 
elay-like mass, of a light ash color. Col. B. " killed " a considerable 
field some 40 years ago by a dressing of 600 bnshels, so that it has not 
ftilly recovered yet. With smaller quantities he obtained very profitable 
results, A specimen analyzed for Got, E. It, Stanly, (Newbern), gave 
85.20 per cent, of carbonate of lime. 

No. (20) is a marl sent by Mr. Geo. Allen (Newbern), and is still richer 
in lime, and contains a high pereentage of raagrmsia in addition. No. 2(f 
ie from Cox's Ferry 10 miles abova Goidaboro, where there is an outcrop 
of some two miles extent along the bluff on t!ie sonth side of the river. 
The same marl is reported as occurring 5 miles stili further west. The 
marl here is much mixed with gravel, having beeu evidently disturbed by 
eiirrents siiiue its first deposition. 

The Eocene marl is found afc a few points along the Contentnea in 
Greene county, but not in its original position or purity. On the con- 
trary, one only finds patches of it mingled with green sand, abraded 
from the underlying formation. A sample from Hon. Jos. Dixon's, a 
fine grayish white sand, slightly cohei'ent, gives 30.14 per ce..t. of lime 
carbonate, and is evidently a valuable mail. 

It will be seen that these marls usually contain a very large percentage 
of limo and are therefore to bo used with care, especially on thin soils. 
Fifty to seventy-five bushels to the acre is sufiicient. The quantity may 
of course be increased with every additioTi of organic matter, — peat,, 
mock, green crops. These marls never fail to improve the land and 
largely increase its yield, when judiciously applied. This would be so, 
if they contained only lime, bnt there ar? also valuable percentages of 
magnesia, potash and phosphoric and sulphuric acids. 

Miocene Marls. — These arp cinamo'cAy 'knoviw s.s shell marls, <ft blue 
marls. They are found in limited patches or " beds," and are scattered 
over a much wider territory than either of the preceding, and being 
nearer the surface, and so, more accessible, have been much more exten- 
sively used, and are consequently much better known. They are found 
throughout a large part of the eastern region, from South Carolina to 
Virginia ; in fiict. they occur in all the counties of eastern North Carolina, 
except those lying between, and north of the great sounds, and two or 
three small outcrops have been observed in Chowan, and in the northern 
part of Currituck. The western boundary of these beds, is very nearly 
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re])rcpeiuec! by a line parallel to and 3 or i milea west of the Wilmington 
and Weldon Railroad, frooi Halifax to Goldsboro. Southward, the inland 
boundary is found to be generally bnt little west of a line connecting the 
latter point and Lnmberton, that is, a line parallel to the coast and abont 
63 miles distfint from it. 

The area inchided within the above limits is about one-fonrth of the 
Btate,— amnch larf!;er territory than the whole elate of Massachusetts, or 
New Jorfiey. 

These beds, even along the western boundary, are seldo)n found at an 
elevation exceeding 100 feet above the sea. 

The analyses given below, of specimens gathered from the whole region, 
will give the means of judging of the value of these deposits, and of their 
importance to thi:^ agrienltnral development of a large section of the 
state. 

Jlhie Marls South of ike Cape Fear. 

21 22 23 24 2o 26 27 

Silica, 6.97 6LC1 18.84 58.25 25.28 39.36. 5.65 

Ox. oflron and Alumina, 0.86 2.80 2.72 11.28 3.02 3.47 3.30 

Lime, 47.63 19,60 41.48 13.49 37.52 28.96 48.51 

Magnesia, 1.03 0.12 0.16 1.96 

Potash, 0.37 0.56 0.23 0.75 0.23 

Soda, 0-15 0.09 0.25 0.17 0.30 

Phosphoric Acid, 0.19 0.18 0.40 0.11 trace. 

Sulphuric Acid, 0.41 0.06 0.64 0.40 0.18 0.31 

Carbonic Acid, 38.15 15,37 32.07 10.59 29.02 22.73 39.80 

Org. Matter and Water, 4.25 3.42 2.98 4.11 0,60 

No. 21 is from a point in Eoheson county, 3 miles north of Lumber- 
ton, — farm of B. Godwin. It is a gray earthy mass, with many shells, 
in every stage of decay, most of them small. It is very rich in lime, and 
has several other valuable ingredients. The proportion of sand is 
unusually small. It has been used with excellent effect on the farm. 
The bed is within three feet of the surface. Similar beds are reported 
3 miles northwest of this point, and on Lumber Eivcr 1 to 2 miles above 
and below Lumberton, and 10 miles south, on Hog Swamp. No. 32 is 
found near Whiteville, Colnmbus county, half a mile south, in the slight 
acclivity jiiat across the swamp. It is composed largely of comminuted 
shells, and is brown in color. The materials have evidently been dis- 
turbed since their deposition, and the bed in consequence conforms 
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tiearlj to the inclination of the ground. Ic is a marl of fair quality, bnt 
much lesB valnable than the preceding. No. 25 is from R. D. Seseiona', 
4 miles from Whiteville, — a solid shell-marl, of light color. Nos. 23 and 24 
are from the north blnffof Waceamawlake, The bed is within three feet of 
the surface. The upper portion of the bed represented by 23, is full of de- 
composed eheils and is very rich in lime ; the lower portion (24) is quite 
clayey in appearance, and in fact, contains many black, smooth phosphatie 
{probably eoprolitic) nodules. Such nodules are of freqnent occurrence in 
the marls of both this and the preceding age, — Miocene and Eocene ; they 
are of no more value agriculturally, than so many flint pebbles, unless 
ground and treated with acid. Four miles below Wilmington, on the 
Cape Tear, at Col. Mcllhenny's, there is a marl bed which is a light 
colored conglomerate of shells, small and large, — a sort of shell lime- 
stone,— containing 73,32 per cent, of carbonate of lime. It lies near 
tide level, and belongs evidently to the richer class of marls. No. 26 
is from the blnfl' at the mouth of Livingston's creek, near the landing 
known as "The Barn," (a corruption of Le Bon Seconrs.) The bed lies 
at the top of the bluff 35 to 40 feet above the river. It is a mass of decom- 
posing shells and a sandy earth. At some points the sheila are mostly 
oysters, while at others, within s rod or two, scarcely an oyster shell is to 
be found ; and arcinella spinosa abounds, and many other rare, and espe- 
cially small species. The marl is above an average in quality, and has the 
advantage of unusual accessibiHty. No. 27 is a specimen of shell marl 
sent to the laboratory from the plantation of Mr. Canady, on Town 
Creek in Brunswick county. It is an uncommonly rich marl. 

Besides the above samples, which have been analyzed, the Museum 
contains a number of others whose general character may be ascertained 
approximately by comparison with similar ones among these. For 
example, there IS an outcrop of a "red marl" in the ravine nearly a 
mile northeast of Brinkley's Depot in Brunswick, which resembles that 
near Whiteville, but contains less sand and more lime. Thoro is also a 
blue marl at- Applewhite's, 4 or 5 miles south of Brinkley's Depot, which 
is of average quality. Three miles south of Brown Marsh Depot, across 
the marsh and near its eastern margin at W. Smith's, is a large bed of 
marl whose appearance is about the same as that of number 37. It has 
been well opened, but little used. At Jack Allen's, some 90 jniles above 
Wilmington, near the top of a high bluff', about 100 yards from the right 
bank of the river and at an elevation of nearly 100 feet above it, is an 
extensive bed of '■' red marl " (brown), quite like that at the Barn, (No, 
26). This marl has been extensively and profitably used. There is no 
marl higher up the river, that I could hear of. But below this point 
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there are many occurrences of such beds, as at Owen's Hill, — mostly 
oyster sliells ; about Elizabethtown, above and below, (a sample from Cro- 
marty's gave Dr. Emmons 40 per cent, of carbonate of lime); at Brown's 
Creek, and again at Walker's Bluff, where the marl is nearly 20 feet 
thick, and about 50 feet above the river, and overhanging it. It abounds 
in shells, at one point exclusively oysters (0. mauriceosis). Again the 
marl appears at Brown's Lauding, and at D. F. Flower's, who has long 
nsed botii this and the greensand marl very successfiilly. The miooene 
marl on bis place is of a brown color, and full of shells. At a point near 
this, Borae 2 miles from the river, the shells are all oysters (0. mauri- 
censis), and perfectly sound, as at Walker's Bluff. Shell marl is also 
abundant, and has been profitably used at D. A. Lamont's, a few miles 
below. In the southern part of Brunswick it is said to be abundant, 
both on the Waccamaw River and between that and the coast, eastward 
ot the Green Swamp. 

Jihie Marls of N&m lianov&r. 

28 29 30 31 32 33 34 

Silica, 37.24 43.21 49.17 65.94 45.17 25.34 26.35 

Ox. of Iron & Alumina, 2.09 4.57 2.98 4.72 4.12 1.61 5.47 

Lime, 30.45 27.50 25.20 14.32 25.50 34.43 33.03 

Magnesia, 1.88 0.41 0.52 0.54 0.57 0.59 0.59 

Potash, 1.60 0,49 0.45 0.77 0.55 0.60 0.91 

Soda, 0.34 0.00 0.03 0.46 0.10 0.00 0.02 

Phosphoric Acid, 0.38 0.51 0.74 1.22 1.33 0.39 1.67 

Sulphuric Acid, 1.10 0.49 0.32 2.25 trace 1 34 0.28 

Carbonic Acid, 25.16 21.31 19.50 9.47 19.44 30.53 24.89 

Org. Mat. and Water, . . 1.51 1.09 0.31 3.22 0.11 6.89 

The larger part of New Hanover county contains blue marl, as well as 
deposits of the two preceding and underlying formations. The first of 
the above samples is from the left bank of the Cape Pear at Parsley's 
mill, about a mile above Wilmington. The bed lies immediately on the 
Greensand, 6 or 8 feet above water. The color is light gray, and shells 
are abundant, and generally small and much decayed. The analysis 
shows a marl of very good quality, with an unusually large percentage of 
potash and magnesia. This marl is very easy of access and probably 
abundant, and would be of great benefit to the sandy soils of the neigh- 
borhood. Near the Carolina Central depot is another outcrop of the bed, 
the upper part of which is a solidified conglomerate, the shell bed lying 
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beneath and, for i!io moat part, concealed. Neai" market street also in 
tlie middle of tlio city beds of shells crop ont in the cellars. It is used to 
some extent as a dressing for the streets, and serves as a cement to give 
solidity tu the mobile sea eand of which they are composed. 

Nus. 29 and 30 are the upper and lower strata of an outcrop at Mr. 
Armstrong's, 4 miles north of Eocky Point. Nos. 31 and 32 are from 
Win. Thi>m])son's, a few nailes west of Rocky Point, — upper and lower 
strata; 33 and 34 from J. Mclntyre's, 6 miles west; the latter remavka- 
hle for its large proportion of phosphoric aeid. Marls ot similar quality 
are found stili farther west, on Moore's Creek, at Mrs. F, A, Colvin's and 
other places. They have been used to some extent in niany portions of 
the upper end of the county, and always with decided advantage. The 
reason will be obvious on an inspection of the above analyses, all of which 
show, besides a large percentage of calcareous matter, notable quantities 
of potash, magnesia, phosphoric acid, and most of them, of sulphuric acid 



Bhie Marls of Sampson and Duplin. 

35 36 37 38 

Silica, 33.64 38.23 29.38 55.99 

Oxide of Iron and Alumina, 3.17 5.15 4.27 7.48 

Lime, 33.58 29.19 33.35 16.4G 

Magnesia, 0.71 0.5S 0.93 1.73 

Potash, 0.31 0.75 0.52 0.01 

Soda, 0.33 0.04 0.13 

Phosphoric Acid, 0.61 1.40 0.39 0.33 

Sulphuric Acid, 0.79 1.57 0.89 1.66 

CarbonicAcid, 2(5.10 21.41 26.37 13.67 

Organic Matter and Water, 0.71 1.6S 377 l.SS 

No. 35 is from the farm of J. C. Pass, a mile and a half west of Fai- 
son's Depot. This is a very good marl and abounds in shells. It is of 
an ash color and apparently exists in large quantity. Another well known 
outcrop in the same neighborhood is at Dr. Thompson's, whose crops are 
a sufficient evidence of its value. It is found again in the railroad cut 
near the depot, and a few miles south on the railroad ; and at Giddeos- 
ville, 5 or 6 miles northwest, the marl is within a few feet of the surface : 
a specimen from this point gave 49.80 per cent, of carbonate of lime. 

iSo. 54 is from the farm of Jas. King, some 10 miles from the depot, 
southwest. Marl is found over the whole of his farm, even in the well at 
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the depth of 10 feet. Tiiere is probably no better illnetratioii of the 
value of this species of marl as a fortilizer, than this farm affords, liaving 
been brought by a liberal use of it, from the oonditioii of one of the 
poorest farms in the region to that of the most productive. This locality 
is on the waters of Sis Euiis Creek, and marl seems 'to be abundant 
thronglioiit the considerable section drained by this stream; altliongh 
unfortunately it is used by very lew, so little contagious is a good exam- 
ple. Marl is also abundant about Magnolia, as at the Natural Wells; at 
Strickland's ; at Whitaker's, 3 miles east on KenausviJle road, represented 
by Ko. 37 ; here quite light colored and shelly ; and at A. H. Grady's, 5 
miles northeast-of Kenansville, represented by No. 38, This latter is a 
dark gray, compact marl, streaked and spotted with decayed shells. It 
lies within two or three feet of the surface and is of unknown thickness. 
Indeed this marl may be found in almost every neighborhood of these 
counties, but unfortuiialely its value is not generally appreciated and its 
use is very limited, although J have never found the farmer that has 
tried it and concluded that it did not pay. 



Blue MarU of Lenoir, Onslow, Cramn and Carteret. 



m 



40 



41 



43 



43 



44 



Silica, Insoluble,. ... 76.74 4G.46 40.42 07.61 30.60 55.28 

" doluble, 0.64 0.36 

Ox. of Iron and Alum. 6.20 3.51 5.00 2.20 6.94 2 92 

Lime; 5.45 21.79 25.21 16.28 27.20 31.04 

Magnesia,' 0,16 0.14 0.13 0.09 0.87 0.23 

Potash, 1.04 0.73 0.31 0.26 0.-55 0.51 

Soda, 0.00 0.68 0.30 0.50 0.45 0.14 

Phosphoric Acid, .... 0.24 0,16 0.20 0.85 0.05 0,43 

Sulphuric Acid, 0.29 0.70 1.05 0.33 0.50 1.96 

Carb. Acid, 4.40 16.80 19.20 11.43 33.20 16.40 

Org. Mat. and Water, . 4.80 9.03 3.20 0.97 4.00 1.60 

On New River, Onslow county, shell marl is of common occiuTence, 
immediately overlying the Eocene, which has been seen to be so nearly 
universally present in this region. On Dr. Duffy's place for example, 
there is a Miocene shell bank, of average quality, containing probably 
more than 50 per cent, of carbonate of lime. A few miles lower, at G. 
Barber's, is a bed which has been opened and used to some extent. This 
is represented by No. 39. It ia very sandy, and of poor quality. Nos, 
40 and 41 are from Mr. Khodea' place, some 2 miles from New River; a 



vGooglc 



200 



' OF NOKTII CAKOLINA. 



gray marl, very shelly, of good quality ; it has more than doubled tlie 
yield of the laud to which it was applied, No. 42 ie from M.r. T, J. 
Jamiii's, lower down, and is of light color and without shells, probably 
Eocene. There is also a bed of fine gray shelly marl 5 miles north of 
Jackson, at Jonas Jones' place, whicJi contains large clam shells in abim- 
dance. No. 43 is from Glenbernie, 3 miles above Newbern, on the Neuse. 
Itisabrown mar],fnll of broken shells. The white (Eocene) marl also crops 
out extensively beneath it in the slope facing the river. Shell marl is found 
abimdantly below Newbern, in both banks of the river for many miles. 
It is constantly eroded by the play of the tides, and the fossil shells and 
■corals of both the Miocoue beds and the overlying Postpliocene are 
strewn in great numbers along the beach with the remains of living 
species. In Carteret county, at Newport, marl is obtained in a ravine 
■crossing the railroad. A specimen forwarded by Dr. Arendell, gave 
30.55 per cent, of carbonate of lime. It ia a sandy, ash-colored earth, 
full of small sheila in good prescrvalion. No. 44 is from Lenoir. The 
sample was obtained from tlie farm of J. L. Mewbern, 1 miles north of 
Kinston, in an extensive level tract known as Lousin Swamp. This 
bed is notable for the fine mastodon jaw, and other striking fos- 
sils whilch it has fi:rnished. A similar body of marl is found between this 
point and Kinston, in Briar Swamp, But the Eocene and Cretaceous 
maris are more common in this connty than the Miocene. 



Bliie Marls of Wayne, Wilson and Nash. 



45 



46 



4S 



Silica, Insoluble, 75.66 73.44 24.70 35.73 

Silica, Soluble, 1.21 

Oxide of Iron and Alumina, 6.24 5.25 6.01 7.95 

lime, 8.17 8.60 34.97 25.01 

Magnesia, 0.85 53 2.26 0.82 

Potash, 0.51 0.02 0.80 

Soda, 0.02 0.24 0.48 

Phosphoric Acid, 0.32 large 0.32 0.07 

Sulphuric Add, 1.47 2.08 1.08 0.60 

Carbonic Acid, 6 24 6.14 29.06 20.15 

Organic Matter and Water, 0.52 0,44 7.18 

Marl is abnndarjt in the neighboriiood of Goldsboro, and northward 

on the waters of Little Kiver. In a field of Dr. Kirby, near the limits 

of the town, a bed has been opened, which is a gray sandy marl, with 
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miiny shells and fragments of bones, and containing 13 per cent, of car- 
bonate of lime. Two miles northeast of Goldsboro, at B. Whitfield's, a 
similar deposit has been opened, which evidently contains a larger pro- 
portion of fertilizing ingredients than the preceding. No. 45 is from the 
pits of J. A. Howell, 4 miles north of Goldsboro; and at 3 miles, John 
Robinson's, another bed of the same character has been opened. It will 
be observed that the marls of this region are verj sandy, and are of 
course less valuable on that aeeoimt, and yet they prodnee very marked 
results on the thin sandy soiis of the section. A field in the immediate 
vicinity of the last mentioned deposits, M-hich had been marled noarly 30 
years ago, shows a two-fold increase of crop to the present day. On 
Nahunta creek, in the northern part of the county, marl is also found. A 
bed 1 mile east of Fikesville Depot, a deposit of considerable thickness 
was opened several years ago, which is composed ot a very fine 
sandy mud, thickly sown with small shells (chiefly mnlinia and area), over- 
laid by about 10 feet of a stratified, sandy clay. The percentage of lime 
is not probably greater hero than on Little River. 

In Wilson jonnty marl is abundant, in the middle and eastern parts, 
especially on Tossnot creek. The beds here are richer in lime than those 
of Wayne. Tliey abound in small shells which are generally little de- 
composed. A deposit only half a mile north of tlie town of Wilson (at 
Farmer's) abounds in coral stems as well as shells. It is of average 
quality. No. 46 is from Hominy creek, 1^ miles from Wilson (at 
Barnes'). This is much like the bed on Nahniita. No. 4T is from Toss- 
not, some 6 miles east (Col. J. 8. Woodard's). This bed is 15 feet thick, 
and lies within 5 feet of the surface. This marl has been used with very 
good efl'ect both on corn and cotton land. The proportions of magnesia 
and potash are notably large. One mile distant, (at Wm, Woodard's), 
another bed has been opened, which however is more sandy than the last 
and less vahiable. A third deposit in the same neighborhood, (4 miles 
from Wilson), at Mrs. Farmer's, resembles the preceding, but is wjiite with 
the multitude of small shells. Marl ocenrs also in the southern part of 
the connty on Moccasin creek, and beds of it have been opened on both 
sides of the railroad. 

No. 48 is from Nash connty, (Col. W. D. Harrison's), 3 miles west of 
Battlesboro, on Beech Run creek. The bed is reached at the depth of 
7 feet, and is 20 feet thick. The general appearance of this marl is liko 
that on Tossnot. The analysis is that of a good marl, above average 
quality. On the northern border of the county, on Fishing creek, is an 
extensive ontcrop, extending a long the creek more than a mile (with in- 
terrnptione). At the famous loeaJity where the skeleton of a whale has 
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lotjg been known as lying qnite across the bed of the stream, intu R^ili' 
fax, about two miles above the railroad evossing, un the farm of J. M. 
Mayo, the marl bed is at least 20 feet tiiick. The bones above referred to 
are embedded in it, at the bottom of the stream. Mont of the skeleton 
has been carried ott' by enrioBity hunters, and not more than 3 or 4 ver- 
tebra are left. It belongs to the same genua as the Quanky specimen. 
The marl is of at least average quality. 

Jilue Marls of Halifax and Edgecombe. 

4& 50 51 

Silica, 63.47 

Oside cf Iron and Aliuiiinu, 4.18 

Lime, 12.99 

Magnesiii, 2.87 

Potash, 0.48 

Sodii, . . 0,21 

Phosphoric Acid, 0.38 

Sulphuric Acid, O.ei 

Carbonic Acid, . 12.68 

Organic Matter and Water, 2.13 

Marl is found in abundance along the course of Quanky creek, and 
about Enlield, No. 49 is from the right bank of the creek above named, 
near the town of Halifax, on the farm of Maj. Fenner, who used it with 
advantage before the wai'. The bed lies deep, 25 to 40 feet below the 
surface, overlaid by gray and bluish stratified clays. At th.is point some 
very large bones were obtained, belonging to an unknown genus of 
whales, of which an entire upper and lower jaw and several large verte- 
brae are in the Mvisenm, They are described by Prof. Cope in the Ap- 
pendix. This marl is found along the banks of the creek two miles higher 
lip, where also cetacean vertebras are common. 

No. 50 is jfroin the border of Eeaeh Swamp, 1 miio east of Enfield 
at W. i'. Parker's. The same marl is found at various points north and 
east of Enfield ; at Dr. Whitakor's ; W. Burnet's, 3 miles lower on the 
swamp ; and 4 miles southeast, at J. W: Whitaker's, and at G. W. Phil- 
lips'. It is also found on Tar River about Eocky Moimt. No. 51 repre- 
sents a bed lying half a mile below Battle's Factory. It is also struck in 
digging wells in the neighborhood. Five miles lower, on the farm of Mr_ 
T. Battle, is a very sandy marl with few shells, cropping ont in the river 
bank, which gave only 3.41 per cent, of carbonate of lime on analysis 
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About Taiboro mai-l is of common occnrrence. In a field of W. S. Ba!- 
tle, one mile nortli of tiie town, a bed of gray shelly marl is found witliin 
a few feet of tlie surface. The bed is 8 ieet thick, with i feet of bliiisb, 
stratified clay overlying it. At the Panola farm, (in the upper part), a 
bod of red marl appears at the,foot of a elifl' overlooking the river. At 
Bell's Bridge on the river, and again at Dr. Baker's farm, 3^ and 4 miles 
north of Tarboro, a light gray sandy marl of fair quality appears. South- 
ward also, it is eqnaSJy abundant, as at Cromwell's, 3 miles from Tarboro, 
where it ia very common in the farm ditches, and is full of shells. 
Much benefit has been derived from the use of marl in this county, which 
13 the pioneer in this improvement. The large farmers about Tarboro 
commenced the use of it a jreneration ago, and their success led to its gen- 
era! use in the county and the neighboring counties, Pitt and Greene 
have fallen in with the practice more extensively than any other. Mr. 
Elias Carr, in the lower end of the county, has need marl for a long time 
and with most evident beneficial results, although the bed from which he 
generally procures bis material contains, (according to an analysis of a 
sample I obtained from his heaps), but' 5.57 per cent of lime. Another 
bed less used gave 10.37, But this last, if properly opened, would no 
doubt prove much richer than on the surface. 

Blue Marls of Greene and Pitt. 

52 58 5i 

Silica, Insoluble, 49.&6 44.14 3S.8G 

" Soluble, 

Oxide of Iron and Alumina, 4.90 

Lime, 20.25 

Magnesia, 0.37 

Potash, 0.37 

Soda, 0.34 

Phosphoric Acid, 3,75 

Sulphuric Acid, 2.02 

Carbonic Acid, 11.72 

Organic Matter and Water, 6,4S 

Marl is abundant about Greenville, Pitt county. It appears in the 
river bluff at and below the bridge, and on Col. Yellowley's farm, one 
mile distant, a largo amount baa been used. A sample from this gentle- 
man's pifa gave the analysis No. 52, It is notable as containing an extra- 
ordinary percentage of phosphoric acid, and it is otherwise more than an 
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average marl. No, 53 represents the marl* on Little Conteistiiea and 
Sandy Run, on the borders of Pitt and Greene. The sample was ob- 
tained at the road crossing, 14 miles north of Snow Hill, where large 
quantities have been dug for many years. It is found all along these 
streams, and has been used on most of the farms near them for many 
years, notably at the Sfreefer place on a large scale. Elias Carr, 
lower down llio Contentnea, also used large quantities and with very 
striking results. About Marlboro, above and below, marl is everywhere, 
and It is very generally and profitably used. At D. N. Joyner's one 
mile east, is a bed 10 feet thick, and again two miles east, at George 
Joyner's, is an extensive exposure. The bed at Marlboro on Middle 
Swamp is said to be 20 feet thick, l^ occnrs again at Tarmville, one 
mile north ; and three miles northwest, :\t Capt. Barrett's, there is a bed 
13 feet thick. Again at the old Bynnm place, four miles from Marl- 
boro, and at Wm. May's, five miles north on the Contentnea, °re other 
outcrops. Following down the course of the Contentnea to its mouth, 
marl is foirnd on ahnost every farm. No. 54 represents the marls south 
of Marlboro towards Snow Hill. The sample is from Mr. Grirasley's, 
three miles nortli of Snow Hill, whose bed is 10 to 12 feet thick, and 
filled with shells and abounds in fragments of whale vertebrae ; and there 
are other outcrops between this point and Miirlbaro, as at Dale's, Ed- 
wards', &c. No part of tlie state is better supplied than this region, 

.Blue Marls of Beaufort and Pamplico 

55 56 57 58 59 60 

Silica, LiBolnblc, 81.50 36.94 62.69 74.43 74.50 76.21 

" Soluble, 1.88 

Oxide of Iron and Alumina, 4,85 6.77 7.95 3.49 9.28 4.00 

Lime, 5,31 29.16 14.16 11.50 5.32 10,00 

Magnesia, 0.20 0.S2 0.68 0.19 0.29 0.31 

Potash, 1-07 0.93 0.54 0.18 0.31 0.36 

Soda, 0.44 0.04 0.13 0.27 0.15 0,50 

Phosphoric Acid, 0.18 0.11 0.25 0.06 0.12 trace 

Sulphuric Acid, 0. 1 8 0.81 0.61 0.31 1.75 

Carbonic Acid, 4.12 22.72 10.90 9.02 ) q <,/, o on 

Organic Matter and Water,. 0,68 2.08 2.1S 1.23 f "'•"" '^■'"' 

Shell marl is found in Beaufort county on both sides of the Pamplico 
Eiver; on the north, from Washington toPungo River. No. 55 is from 
the nortliern margin of the Big Savannah, near Pungo River. It lies at 
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llie clepiTi of 5 fet bcneatii tlio soil ; is aEh-eoIored, fine-sandy, with small 
shells little decayed. The same ticscription of marl is found on the north 
side of Jackson Swamp, {at H. F. Harris's.) just below Bath, but appa- 
rently more t-alearcons, and of better quality. On the shores of Pnngo 
iiiver, the banks of oj-ster shells, accumulated by the Indians, are used 
instead of marl. No. 56 is fi'om M. J. Gtrist^s, near Washington ; it is 
■exposed in tltefarm ditches. No. 57 is from Maj. Blount's farm on the 
south side of the river, on Choc^rawinity Creek. This is a rod marl, 
■composed almost entirely o-f deoomposod oyster shells. It is very abnnd- 
snt and within a few feet of the surface. At Durham's Creek also marl 
occurs on Mr. 0. Bonner's farm. It is represented by No, 60 ; is quite 
■■sandy, and ihe shells small and ni:t much -decayed. The same descrip- 
tion of tnaTl occurs on South Oeek al«o, a few miies below Aurora, at 
Swindell's and Jteeves,' i'«present<'d by 59. In the Bay River region it 
is also abundani, occnrring at and around Jackson in the weile and farm 
■ditches; and also some S miles lower down on Bear Creek. The marls 
on both sidcj lA' Paraplico Eiverare of, the same appearance and charac- 
ter. They are mostly composed of smaill shells, and are quite sandy, 
liaving tiierefore a smaller proportion of lime than is common. They 
are TCpresented by No, 58^ the sample was obtained from a tract on 
Bear Creek, opened by Dr. Abbott and others. The same sort of deposits 
is found on Smith's Creek and Beatd'a Creek : so that the whole penin- 
sula seems lo be iitiderlaid by it. 

Slue Marls ef Roanoke River. 

It is reported that there is shell marl about Ilill''^ Ferry and in various 
j)arrs of Martin comity and in Washington near Plymouth, but I have 
not seen samples from any of these localities. 

Bhi-e Marls of tAe Mtih&i'rin River. 

61 62 63 64 65 m 

Silica, Insol 58.83 56.31 58.58 63.00 13.43 43.69 

Silica, Soluble, 1.26 1.68 1.08 0.69 

Ox. of Iron and Alum, 3.62 6.88 7.23 4.65 1.73 7 60 

Lime, 14.60 17.51 15.63 15.96 43.04 24.04 

Magnesia, 0.41 79 0.26 0.50 0.40 0.93 

Potash, 0.93 0.73 0.47 0.25 0.S6 0.85 

Soda, 0.70 0.15 0.30 0.12 0.63 

Phosphoric Acid, 0.18 0.08 0.21 0.25 0.54 0.09 
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Siilplinric Acid. 

Carb. Acid, 10.23 

Org, Mai. and Water, 

Along the nortbern bocder of tlie State, oil ttrc waters of the Bielier- 
riii, the oeciirrenee of shell mart is very eowimon, ef^pecialfy ahoHt Mur- 
freesboro. It is tbund jii the town in a ravine a fewlimidrt'ii yard=i soiitb 
of the prineipal street, ow tJve fa.rm of Mr. Souihall, 900 or SOC. yards- 
from the river. This inaid i& represented by No. 61. It pery miidi re- 
sembles the beds of Halifax, on Qnaiikv. It crops ont in the river baiik,. 
at tbe landing near the (.own, extending 12 feet above water, itnii fjrinsf 
the bed of the river for eeveial miles duwn, as at Beeswaii's rislierj. Tim 
siiniiarity to the Qitanky beds appears atso to the abuniiance o-f whole- 
vertebra!!, which are said to be so immeroiis as to form a eerions obstacle- 
to the movements of the seine. On Kirby's Greefe, 3 injles from MeJiet- 
rin, at ffatsun's Mill, i& a verticat difi' mom ti>ai> 30 fuet high, the larger 
part of which is eomiwped of marl. Tbe following ee(,'ti*isi will show tiic 
mode of occnrrence of tlie-c deposits in this section, 

1. Brown earth, ... 3 feet 

2. Sand>' stratified elay, 3 " 

3. " " " full of small siiell prims, 5 ■' 

4. Bhiish marl with small shells, 6 "■ 

5. " sandy clay, with shell fragments, 10 '■ 

6. Bine marl with layge sheli&, 7 "■ 

7. Water level. 

The lower stratum is represetfted by No. 62. The sara/e bed appears ir; 
the cliff overlookiop; the mill p\)nd, and flifain imdor the dai)» beluw tiiiy 
mill, two miles Jower down tho trreeltjUt th« road cmssing (Vaiiiyban'r^ 
Mill). Whale bones are also abundant here'. No, && is froifi this point. 
It will be observed that the marls of this neighborhcod are of a very iinr- 
form composition, and of middling quality. No. 6iis from the bank of 
the river at the Branch place on the state line, 2J miles iioni the Branch- 
ville Depot. The appearance is tl»e same as at MnrfiecsborOj and tbe ex- 
tent of the outcrop, several miles itp and down the rivcF. Uo. 65 ie front 
a mussel bed at Wm, Harrell's near Harrelleville, in the aoatheru part of 
Hertford county. It is doubtless of Indian origin, and evidently an un- 
commonly good fertilizer. No. 66 was sent to the Musenm by H, A. 
Gilliam, from the Chowan river above Edenton, 
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Tlirce additional analyses arc given belo«- of samples from bej'ond the 
state line on tlio upper waters I'f the Chuwaii. 

6-7 6R 69 

Silica, 59.12 S3.80 43.00 

Oxide of Iron and Ahnnin^,... 5.00 0.92 3.88 

Um<i 12.99 34.55 25.09 

Magnesia, ' 4.75 0.29 2.52 

Potash, 0.30 0.18 0.47 

Soda, 0.15 0.25 trace 

PliOiphoric Acid, trace 0.48 0.41 

SuJphimcAcid, 0.00 00 0.00 

(Jarboiiic Acid, — 13.90 36.70 22.20 

Water and Organb Matter, 3.50 2.90 2.40 

No. 67 is from Flat Swiimp creek, a mile mirth of Br^iichville. It is 
tliG same marl in appearance and character as that on the Meherriii, and 
the bed is extensive. The same marl occurs on the Nottaway, half a 
mile below the railroad crossing, (No. 69), At Dr. Massenberg's, 2 miles 
north of the railroad between the Nottaway and 131ackwater, a bed of 
marl, partly red and composed otcomminnted shells, — a beach acciimuSa^ 
tion, and partly blue, like the last, crops out in the loiver scarp of a hill' 
about 30 feet in height. It is exposed to a depth of 8 to 10 feet. No. G8- 
is from this point. There is another appearance of this marl at Franklin 
on the Blackwater. These beds were explored and analyzed in th^ hope 
and with the prospect of indncing th« Italoigh and Gaston Kailroad to 
inangnrate the bnsiness of transporting marl on a large scale, for the sup- 
ply of the region through which it passes. 

Other analyses, complete, or partial, have been made from time to time 
with the purpose ot encouraging and extending the nse of this valuable, 
but insufficiently appreciated resource of our defecti%'e agriculture. 
There remain a few localities to be explored : but the above exhibit is suf- 
ficient to accomplish the purpose in view, viz: uf showing the unlimited 
extent, the wide distribution and the uiestimable value of these manurial 
reaonrces. Some analyses of New Jersey marls were given in the begin- 
ning of this chapter, for tlie purpose of affording means of cjomparison 
to such as have not access to the New Jersey Reports. The specimens 
given were all of Greensand marls, to which class most of the beds used 
in that state belong. But in the limited tract of that state, — less than the 
extent of one of our eraailest counties, in which she!! marl like ours, is 
found, it is highly appreciated and extensively iised, being transported 
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many miles. TiiG two aiialj'fes followinj);, from tlio Now Jersey Keport 
for ISfiS, will show the comparative excellence of these maris and ours. 

12 3 

Silica, 59.80 

Oxide of Iron and Alumina, 5.91 

Limt', , 15.30 

Magnesia, 0,6S) 

Potash, 0.97 

Soda, 0.5S 

Phosphoric Acicl, 0.45 

Sulphuric Acid, 3.5(i 

Oarbonie Acid, 9.09 

Organic Matter, 2.12 

Water, 2.80 6 15 5.17 

Of the iirst two of these marls, Prof, Cook says, that the land io the 
neighborhood was exhausted, so that it was too poor for wheat, and 
■some of it even for rye. " Forty years have elapsed, and eorapetont aii- 
"tiiorities estimate that the land baa increased in valno tenfold. T!ie wiiole 
country about this marl outcrop has become a wheat-growing i*egion in- 
stead of raising poor crops of rye." Its " effects are said to be visible 
•for 30 years." There is a large trade in these marls. "The general 
practice is for the seller to dig it out and sell it from the bank." " The 
average price per ton-load is about fifty cents, though at some pits it is a 
dollar a load, "The pits are generally kept free of water by pumping, 
which IS done by water power or steam, or the water is eyphoued off." 

On comparing these analyses with those of the North Carolina blue 
marls above given, it is obvious that they are hardly tip to the average 
and much inferior to a very large proportion of them. And yet the 
difference in the estimation is immense, and on the wrong side. The 
third of tiie above marls is so poor that it would hardly rank with the 
most inferior kinds here, that are thought to be scarcely worth handling. 

But in order to furnish the means nf forming a more definite and pre- 
cise notion of the valne of these deposits, absolutely and relatively, the 
■following table is added. It is founded on the estimates which are ar- 
rived at iii other parts of the world, the English tables being the basis. 
The values for phosphoric acid and potash are adopted from Prof. Cook's 
table, as they seem reasonable, and for the purpose of comparison ; the 
former no doubt existing as phosphate of lime and the latter as silicate 
of potash. 
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Phosphoric Aeid, 9 uciits per pound. 

Potash, 2 " " " 

Sulphuric Acid, 4 " '■ 10 pounds. 

Lime, 2 '^ " 13 " 



Soda, 2 " " 5 

Tfie Bulpluirie aeid exists as gy|J3iiin, (or is readiiy convertiljlc into tliat 
form by the addition of lime.) With theee data it is easy to arrive at an 
estimate of the value of a y mail whose analysis is known. And it will 
be found that tlie range of valuation per ton of the two latter classes of 
marls, Eocene and Miocene, is from ii or 3, to 6 or 8 dollars. Thirty per 
cent, of lime, — a very common proportion, — ^gises a value at once of 
$1.00 per ton. And one per cent, of phosphoric acid gives Sl-80: and 
6ome of the analyses eiiow 2 and 3 and upwards, making, fur this item alone, 
^3.60, $5.40 and more, per ton. According to the best information I 
can get, the marl doe3 tiot coat generally mjre tlian 25 or 30 cents per 
ton for throwing out ; — a common price is half a cent per bushei, which 
is but 10 cents per ton, — counting 20 bushels to the ton, as done in N. J. 
And it does not cost more generally to distribute it ; put the eost at 60 
cents per ton in the field. (The inarl is supposed to be found on the 
farm). If the marl be worth but |2.50 per ton, the profit is 500 per 
cent, on the outlay. If the results reach the half of this, or one-tenth 
even, it may be asked, what other farming operation in the state can 
compare with it in profitableness? But one of the most important con- 
siderations in estimating the value of a fertilizer has not been reckoned 
at all in the above count, viz : durability. While the efi'ect of the high- 
priced commercial manures disappears with the season, or at most in two 
or three crops, an application of marl is good for a lifetime. Such is the 
testimony of all who have made the experiment among us. And similar 
results are attested elsewhere. Prof. Cook, of New Jersey, says of the 
use of marls there, "It gives lasting fertility to the soil. While all 
other fertilizers are exhausted and the soils become poor, I have never 
seen a field which has once been well marled that is now poor." 

And another point worthy of mention is, that there are several other in- 
gredients in the above marls, besides those taken into the above estimates, 
that are often of great importance, as soluble silica, the oxides of iron and 
organic matter. 

From what has been said it is evident that, in the ease of a very large 
number of the marl beds of which analyses are given, there is a large 
margin for transportation; the margin being the value, as estimated by 
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the above table, leas the coat of throwing ont ; for it is worth that amount 
any where in the State ; so that if the value of a given marl be $3.75 at 
the pits, it may be prufitably transported 300 iriiles, at $1.25 per ton per 
hnndred miles. Of the New Jersey marls Prof. Cooli says, estimatingthe 
range of values at ^3.50 to $8.50 a ton, "I believe, in comparison with 
the prices paid for eoneontrated niannree, they are worth that price to the 
farmer. 1 am confirmed in my opinion of their value by the testimony 
of siiecepsfiil farmers who have nsed tliem 20 years or more, and who as- 
sure me they can better afford to incur an expense of $5 or $8 a ton, tiian 
to farm without tliem, or to nse any other purchased fertilizers." Un- 
fortunately there is no such confirmatory experience in this latitude, because, 
so far from incurring any such expense in transportation, there are few 
who have tried the experiment of hauling it even one or two miles, and hs 
transportation by rail is unheard of. On tho contrary it is not uncommon 
to find farmers in whose ditches and fnrroughs even, the marl obtrudes 
itself, paying $60 and $70 a ton for commercial manures, and leaving the 
marl untonched. But it is plain from the facts and figures above given, 
that while the marls aro naturally distributed over one quarter of the 
territory of the State, they are profitably accessible to at least one half. 
The question is often asked mc whetlier there are any minerals in the 
eastern section of the State ; the answer is, the mineral wealth of tlmt 
section, in the form of marl^ is worth ten-fold more than that of all the 
rest of the state beside, great and various as that is. If the money spent 
in gold-getting alone, which is not less than 12 or 15 millions since 1820, 
had been spent in marl-getting, the State would ha worth more than 
double its present aggregate valuation. For at the rate already given, 
that sum would have marled 3 millions of acres, — niure than the total 
surface now in cultivation ; that is, it would have produced a result at 
least eqnal to to the adequate marling, (at the rate of 10 tons to the acre), 
of every acre now in cuStivafion, leaving oiif of the calculation the interest, 
that is, the results of tlie increased production daring several decades of 
years. And I think the farmers of those neighborhoods where marl has 
been most persistently and judiciously used will testily that on an aver- 
age, an acre, which has been properly marled, is worth three unmarled. 
Of course there are instances of the injurijus, because injudicious use. of 
marl, such as have been referred to in the account of some of the stronger 
sorts. But it is possible to use too much stable manure, or Pernvian 
Guano, or to eat too much wheaten bread, or Irish potatoes; and it would 
be just as wiso to condemn altogether the use of these articles on that ac- 
count, as to refuse or abandon- the u,e of mar! for such a reason ; as some 
farmers and neighborhoods have allowed themselves to do. It has been 
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stated that 50 to 75 btieheJs of Eocene, or white marl is sufficient for an 
acre. Of bine (or shell) m&ri an ordiuary dressing is from 8 to 12 tons, 
{or 150 to 250 b«shdej, to tlie acTO. And in each case it is better to 
apply it sn two or liiree ■doses, in successire yeai's. "Hie <niantity should 
vary with ti*e ipniportwii of litsie, an<i the coivdition of tlie soil ; the more 
3ime, or thepunrer tl)e land, ibe lees rfiedose, T^iee^ectsof over marling 
■may l)e 'Corrected by -deep pli««ing, and by 6 le application (£ raucb or 
peat, or by t«rnirig under green crops, — weeds, peas, i&c: 

PeM, Muc&f Sc. — Ttie value of peat as a fertiliser is scaroely apprecia- 
ted among 4is. Dana iiae called attention Sn the " Muek Manual," to its 
retnadtafele sJKailarity to the dun|^ of the «ow; and Prof. Johnson shows 
that it is rendered o^ua! to stable inaniiro by tfie addition of one per 
■cent, uf cosnwiercial potiisli, '(or 5 of ashes), and orte per ce«t. of a snper- 
phoephate. And bo iwttve*' states it 9a li'ten equal in practical effect to 
6tabie iwinoire, and in some cases <even sii^rior; and this is doubtless 
-dne, in part -at feast, to l-hetHtt iSjat it -oontains on an average, (deduced 
by hi*n i'vom tfio aniilysee of 30 specimens), l^ per eent. of nitrogen, — 
more than tliree tisnes as mmh as 6taUe«ian«re, — arid in ecanecaseseven 
, gave 2J per «ent, and (ipwaKle. Tilie term peat U I'ot very pneeise, 'bnt is 
applied to ■" the sul^ataMce which results from the decomposition of vegeta- 
^)le m.itter an Ijr «r sitsratel wilh witer, wliaCever its appearaaee or pro- 
perties," snek as is everywhere accun^ulatcd in bogs, swamps and marshes, 
and in 'higii latiJuidc!?, is fiiMind in a*iy eiUialiofi where tnoist-are is abnn- 
^dant. Itseiiaract-efi^ic eons tit-lien t is hiimifs, or ^vegetaljle oiatter in a 
state lif decay. Ent owii^ to the variuus cirenwiElanees nnder which the 
•aceiimiilation takes place, the pi'op'jrtio.n -of this substance to the earthy 
■or inorganic matteii — the ash, varies t'Ofy widely. Of the 30 specimens 
^examined by froi. J., some cuitained Ixit 2 poi- ixint. of ash, an^d othe^-a 
20, 30, .and -even 00, A pju'e pejit 3ie -considers -as containing about 5 per 
cent. Tlio cmnposift'un of this .at^h ie important. The following is in 
ffound rwuanbers tli-e ■s.^'Grnga gh-mi t>y the €ame iiigii antljority ; potash 
-and si>da nearly t per e-eut. each; lime24-; inagne8ta3'; atnmina6; oxide 
Kif iron IQ^ sniplmric acid 7-^ ; chlorine i ; phosphoric acid 2J ; sand 35. 
Mnt& is nsed gencriilly t-o -designate ismaller .and more earthy and less de- 
■cayed fi^vaanpy deposits, a« ieap^iK or u^ri^ pmt ; bnt it is not possible 
rto fay where peat 4j^in6 Jiiid muck ends^ the general -naUire and nsea 
and ivaSive Bgricnltnral ly are live sasnc, the latter ieing less valuable, in 
g:)roportii.>fl .as it -cinti tains lees humus. 

Feat and wmck abonnd in tiie eastersi portion of this State, and are so 
widely distriijnted, that a large proportion of the farms, and almost every 
udjjiiborJiood Iiave tJieir j^.wn local snpply within easy reach. But the 
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inesiiaiisHblu- source of this materia) for the region, is the great swaiiips' 
previoHsly described, whieh extend through the whole of the eeaboard 
region, from the extreme eoiithern border tO'the gi-eat Dismal, which ex- 
tends across the Yirgiaia border, A corfsiderable part of theee aceae, de- 
sigoated- as " The Swamp Lands,"' is simply,, as heretofore stated, covered 
by a peaty aeenmolationf — a f-eries of true peat h>gs, of wiiieh the peati& 
from 2 or 3, up to 10, 15 and even 20 feet thick. Of Siieb peat bcd& 
there are hntidreds of scpiare miles, which must one day become an im- 
portant resource for fnel as well as manure,- Below a^e given severnt 
analyses of peats and swamp muck, (fee., from different sections of tlie- 
east, which will give a general notion, of their several tjuulities-and values^ 

1 2 & i 6. & ■: 

Silica, Insoluble, | 6i.74 a.Tl -^^JJ Ug.gg- 53:20 4121 

" Bohible, \ 3.60 0.40 y-.9o J. 

Os. of Iron and Alnm., 0.54 3.64 2,59 3.&7 4.93 6.09 3.73^ 

Lime, 0,S6 O-.IOS.OS O'.4o 0.5&. 1.16 0.50* 

Magnesia^... fr.14 d.ld' 0.05 O-.o^ ti-aco 0>.55 0.44 

Potaeb, 0.06. O-.Oo 049^ 0:0& 0.9^-- OM* 0.42: 

Soda^ 0.13 OsOS 0.84 0.26 O-.OO 0,9I> 

Phosphoric Acid, 0,06 O.OG 0,6&. 0.22 0,45 0-.S4 0.12 

Sulphndc Acid, 0.00 0,2t 1.40 O.II> 1.30 &.65 0.85- 

Chlorine, 6.03 trace 0:03 

Organic Matter, 87.2,5 22.80 !- e, ^a ■^'■90 )■ f,,, tq,. ^ *-, ,p rr.- 

Wafer, 9.60 4.20 [ ^^'^^ .^^^ ^ 59.T9 3S;41 46.50 

The two- first analyses represeivt two. sorts- of ]>eftty and nnicfey accunin- 
lations which cliaraeterize nearly all the gceat tracts of " Swamip Lands"' 
belonging to the state ^ the second, No. 2, from. \¥^hite Oak tJwaiiips Ons- 
low connty, E. L. Frank's^ illustrating iheoiUer fiitsof the ewamp proper; 
the cultivable jiortion ; which however nwght be mjide a valn«blQ sonrcG- 
of manure for all the surrounding region ;; No. 1 showing the claraeter 
of the inner zone of tlie swamp- wiiinh. ceases to be capable of acting the 
part of a soil, being either covered with a stunted growth of reeds, or of 
scattered shrubs. Nos. Sand 4 are examples "■f the peats (if fresh water 
marshes,, the former on tlie margin of Tar River, 1 nolle above Washing- 
ton ; the- latter, tiie White Marsh, in Ooluinbus connty. The fi^riaer hat^ 
bcDu used toa cousiderabie extent by Gen. Grimesy theowi^erjasasource- 
of manure. There is an im.niense area of such marsh along this and the^ 
other tidal rivers, and it is very rapidly enlarging. 

No. 7 is from.oneol the tliousands of small lucaLswampSjCi: luiick. beds. 
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which are found throngboHt the eastern region; the specimen was ob- 
tained in a cleared and cultivated portion of Biicb a swamp on Black 
Eiver, Now Hanover county, belonging to Jas. Murphy. A sample of 
a similar deposit analyzed for Judge Barnes, frnm Hertford conntv, not 
far from Murfreesboro, gave 57,85 per cent, of organic matter ; and a 
specimen obtained from a similar bed of several acres on tlie farm of 
Elias Carr. already referred to, is of about the same composition. It has 
been nsed for manure for a generation or more, on this farm, and with 
ver}' marked benetit, in connection with rnarl. This is one of the few 
farms on which a bale and a lialf of cotton to tlie acre is a common crop, — 
to the extent of the marled and innekcd surface. 

!Nos. 5 and 6 are specimens of cane brake, river swamp; the first from 
Eaglea's Island, Brunswick county, opposite Wilmington ; tlie other, No. 
.6, from the fHraous Big Swamp, on Lumber Kiver, in Eubeson and Col- 
umbus, These deposits aie capable of becoming sources of fertility for 
the sui-rouiiding regions, and thoy are inexhaustible. 

It is wortli while to put on record, in tliis cioniie(;lion,aii analysis of 
another substance much relied on as a means of soil improvemeiLt in the 
best cotton counties of the east, Edgecombe, &c., and even used by tlie 
most inteiligcnt farmers, who have easy access to indefinite supplies of 
peat and muck. I refer to wJiat is called in cotton farming parlanco 
" fence corner" and " ditch bank." It is the common practice to si-rape 
together into conical lieaps a few inches of the soil in tho localities indi- 
cated,and alter allowing time fur the decay of the vegetable matter, — weeds, 
leaves, &c., often mixed with a Uttie marl, to spread them npon the fields, 
or in the furrows. The object is, of course, mainly to procure a supply 
of hnmns. In order to demonstrate the expensivenesa of such a pro- 
cedure, a sample was obtained froLn the farm of Mr. Carr, above mentioned, 
who is one of the most successful and intelligent farmers of the region. It 
had the appearance of being of the best quality ; and yet it contained hut 
4.10 per cent, of organic matter. The advantage of even the poorer 
kinds of muck over snch a manure ie ton obvious to be insisted on. 

A similar result would follow the analysis of the woods mould, and 
especially of the scrapings of worn out old fields', which are used for the 
same purpose, in the same region, nnder a mistaken estimate of their 
value. It is very important to restore the humus to these open soils, but 
not at such a cost ; more ejpecially wliere muck is accessible, or where the 
cow-pea will flourish. 

Some other substances which are nsed for mansirial purposes in the 
eastern part of the State are mlt marsh mud, sea mud or sUine, sea weed and 
fish re/use. The analyses below will show the composition of one speci- 
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men of each of these. And as fisli offal and refuse are avaikble in 
many localities along the soiiiide and tidal river?, an analysis is added, 
which will furniah the means -^t ostiraatiiig the mannrlal value of auch 
materials. 



Silica, Inaolnble, 54.42 

" SuUibie, 

Os. of Iron and AUim...... 16,45 

Liine. ; 1--18 

Magnesiii, 0.07 

Pwtash MS 

Soda, 0.7i> 

Phosphoric Acid, 0.25 

SulpJiuric Acid, lAii 

Organic Matter, \ aQ qo 

Water, f 

Oxide of Manganese, , 0.54 

Snipliide of Iron, I.Oy 

Common Salt, 1.03 

No. 8 is a nmd fmin tlie martihes of Newport river, a few miles above 
Beaufort, in Carteret onoty, previously described. This marsh, formed 
!)y tlio tilling np of the old river channel, eeveral miles wide, is continn- 
aily enlarging at the expense of ihe wa;er-snrfaee; and similar forma- 
tions, to the extent of handreda of square miles, arc aectimtilating in very 
iiianv shallow bays and sonrids and rivers near the sea, so that the qnan- 
.tity of such material is nnlimited. and the analysis indicates how mtich 
more valuable it is fur fertilizing purposes, thai! mncli of the more expen- 
sive articles in cimunon. nse. 

No. 9 is the sea nmd or slime, which is deposited in the shoal waters 
of Beanf'jri harbor and along the sounds and estuaries of the coast. It 
is a tine, dark culored salt mud, formed ot the silt brought down by the 
rivers, Toixed with decaying vegetable mafer, (mostly seaweed and marsh 
grass,) and animal remains, — offish, mollnsks and all sorfe of marine organ- 
isms. This material is very abundant along shore, and continually accii^ 
miikting, and widely available to the agriouhnre ot the coast region. 

No. 10 is the aeh of sea weed, such as drifts ashore, at Beanfort and 
elsewhere in immense quantities. Its value is evident from the analysis. 
In Connecticut and otiier States north, it is largely used by the farn-iera, 
imd is made the basis even of a commercial fertiliaer. The ash amounta 
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to 10,72 per cent, iind its per centage composition is given in the next 
colninnj No. 11. 

Ttiere is anotlier valuable ingredient of this sea weed, not given in the 
above analj^iaof the mineral contents. Theorganic constituent incliidea 
9.2 per cent, of nitrogenous matter, which is important as a source of 
ammonia. 

The other cohinin, A, of the table, gives the aiialyeis of dried tish, 
from which the oil has been removed. It is from the ISew Jersey Geo- 
logical Report, and was made for the purpose of showing the fertilizing 
value of this tieh-refiiso, which is a very important resource of the farmers 
within reaehof the large fish-oil man niiictories of the New Jereeyand Long 
Island shores. The per eenlage of iiitrogon is 7.73. The proportion of 
oil obtained from the fresh fish is 3.9 per cent. The species of lish is the 
same which is so abundant in the sonnds of North Carolina, called here 
t\\iifaPbaek.,—~l\\eynenhi.t(lenoTwhiUfi-'ih'.>ix.\\'i\wo\-a northern coast. The 
analysis of tlie refuse and offal of the fisheries wonld not differ materially 
from this. So that here is evidently another most important and 
abundant source ot manure to the eastern farmer, and a suggestion of 
prufitable enterprise to the manufacturer also, 

Japan Clover. — The analyses given below are inserted mainly for the 
purpose of showing the comparative fertilizing value of this plant, wliich 
lias lately attracted much notii.'e, b»!h in this state and elsewhere : 

12 B C 

Silica, 1.63 0.15 0.28 

Oxide ot iron and Aliinjina, 0.54 0.07 

Lime, 0.99 1.92 1.86 

MagneaiH, 0.56 0.69 0.38 

Putash, 0.88 3.95 1.07 

Soda, 0.51 0.09 0.26 

Phosphoric Acid, . 0.39 0.56 0,38 

Sulphuric Acid, 0.20 0.17 0.28 

OhWiue, 02 0.21 0.30 

Organic Matter, 79.78 78.05 60.75 

Water, 14..30 16.00 14.30 

No. 13 is an analysis of the msIi of Japan clover, whieh might bj'.'.cr be 
called Oanilina clover. As this plant has been scattered very widely over 
the state, Inun the Cape Fear to the French I3road, and has supplanted 
to a considerable extent, the broomsedge of tiie old fields in many sec- 
tions, it is an important question whether it has any advantage over its 



vGooglc 



316 OEOLO&T OF KOKTII CAROLINA. 

predecessor as an improver of the eoil. As had been inferred from tlie 
fact that it is a clover and a deep rooting plant, it has, ae the analysis 
shows, a high fertilizing value, and the important faot remains to be 
fldded, that of the organic component 16.6 per cent, is nitrogenotis, so that 
it furnishes a large percentage of nitrogen, the most characteristic fertiliz- 
ing constituent of the common clover. The percentage cumposition of 
the ash of the latter is given in the next culnmn, A, fur the pnrpose of 
comparison. Its percentage of ash is 5.65, that of Japan cluvor 5.92. It 
is worth while to add that the latter has a little advantage also as a forage 
plant in one respect, that it contains not only a greater proportion of 
albiiminmiB matter, (by more than one per cent.), bnt also of fat,- — 4.15 
per cent., against 3.15 fur red clover. It is to be noted in the above 
anaiyaia of red clover, (compnted from that given in Wolff's tabic, aa 
quoted by Prof. Johnson), that the silica and oxide of inm are omitted ; 
and further, that the spiecimen of Japan clover analj'zed, had passed the 
proper stage, being already in seed, and had beconie more woody, as 
well as lees rich in some of its best components, from the loss of seeds, 
which drop in succession, as tljcy ripen. 

The third analysis, 0, of the preceding table is that of the ash of pea- 
straw, which ia seen to compaie very favorably with red clover, the per- 
centage of nitrogenous matter in each being nearly t!ie same. The great 
value of this species of plant in the eastern sections of tiie state, whose 
sandy soils are not adapted to the growth of clover, is too obvious to 
require more than the statement. 

Limestone. This mineral is not as abundant in North Carolina as in 
many States, constituting, as has been seen, hut an insigniiicant propor- 
tion of the mass of its rocky strata. And yet its diatribiition ia such, and 
its relations to existing and abundant means of transportation, that it is 
accessible to the greater portion of the state. As has been seen, that 
part of the eastern region south of the Neuse river is abundantly sup- 
plied with Eocene or shell limestone, and to the northern half of that 
section both this source of supply is open, and the oyster shell heaps of 
the soiinde and bays round to Norfolk. 

The middle region of the state lies under the disadvantage of being 
dependent on railroad transportarion for this most important agricultural 
necessity, and its source of supply is chiefly the same as for the east, to- 
gether with the two narrow limestone belts described in another connec- 
tion, the one extendir.g from Gaston to Stokes, (the outcrops being inter- 
mitted between the Catawba and Tadkin), and the other lying wholly in 
McDowell county, so far as it appears this side of the Blue Eidge, and 
along the upper valley of the French Broad, beyond that range. The 
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other oulcri>ps, or railier ranges of outcrops, it neeiJe oiilj to re mention, 
are two; one on llie lower FrDiicli Broad, in Madison county, and tlio 
other across Cherokee and a part of Macon, along the course of Yalley 
Kiver mainly. 

Analj-Bcs of some of the Triasaic limestones of Orange show a per cent- 
age of 60 to 90 of lime corbnnatc, and similar btds are found in Chatham 
and Moore, ecme of (liem giving from 40 to 75 per cent, of the carbonates 
of time and magnesia. 

An examination of certain calcaroona concretion, found on the farm of 
Win, Alston, Warren comity, showa the following composition : 

Silica, 0.37 

Ahiminaand Oxide of Iron, 2.17 

Lime, 41.32 

Magnesia, 0.90 

Potash, 0.31 

Soda, 0.82 

Carbonic Acid, 33.4fi 

Organic Matter, 0.27 

Such concretions are common among the eiaya resnlting from the de- 
composition of the ddlerytie traps, and of the amphibolitie rocks of the 
Archaean feriee in this state ; and they are sometimes sufficiently abvmd- 
ant to constitute a resource for lime, in cases where limestone is inacces- 
sible. They are of notably frequent oecurrerice about Shiloh Church in 
Granville, in the rich earths of the Grassy Creek and Spewmarrow Creek, 
and cuinmon in tlie central (Greensboro) granite belt. 

SECTION II— METALLIC ORES. 

IRON DEES. 

The ores of iron are very widely distributed in this statc^ their occnr- 
rence being not only co-extensive with the area of the Arehsean (or Azoic) 
rocks, bnt extending over a p:irt of the Mesozoie, and even into the Quat- 
ernary. And these occurrences ir.ehide all the principal kinds of ore, 
Magnetite, Hematite, Liraonite and Siderite, and most of their varieties 
and moditi cations. But as many of these forms occur in association or 
ciose proximity, it will avoid confasion to cocsider them by districts, — to 
group them geographically. We begin with the most easterly occur- 
rences. Bat for the benefit of those who are not familiar with the min- 
eralogy of the subject, and who may not have access to anthorities, it may 
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he wortti while to state tliat Magnetite, {magnetic iron ore, gray ore. Mack 
ore,) a granalar, hard, dark to black, heavy mineral, contains, when pure, 
72.4 per cent, of ii'on ; Hematite, {specular iron, red hematite, red iron 
Oi'e), 70 per cent. ; Limonite, (prown hematite, hrawn iron ore, hroimi 
ochre, bog iron ore, <£c..) very nearly 60 per cent.; Siderite, spathic ore, 
{carbonate of iron), 48.28 per cent. These ores are never found in a 
state of purity in workable beds, bn( contain various impiuities, earthy or 
rocky, in different proportions, — alumina, silica, lime, magnesia, mani^a- 
nese, &c. ; so that practically that is considered a good ore wiiiuh yields 
40 to 50 per cent, of iron in the furnace. 

Limonite Ores of the East — The clayey, sandy and earthy acciimn- 
iations of the eastern section, which have been previously described as 
Quaternary, contain in many places a rough brown ore, more or less 
eartby, or sandy, either in beds 2 to 3, or 4 feet in thickness, or more 
frequently in sheets, or laj-ere of irregularly shaped lumps or nodules. 
One of tho most considerable of these deposits oecnrs in the southern 
end of Nash county near the Wilson line. It is in tlie form of a hori- 
zontal, continuous bed, of a loose, spongy textureand rusty brown color, 
except in a few points, where it becomes more compact and of a submetal- 
lie lustre. It Hea on the margin of Tossnot Swamp. The tliickneas is 2 to 
3 feet, and its extent horizontally about 50 yards by 150. It is known as 
the Blomary Iron Mine, from tlie fact that iron had been made from this 
ore in a Catalan forge, a few miles sonth, during the war of 1812, Iron 
was also made bero during the Confederate war in a furnace erected on 
the spot. Mr. W. H. Tappey, one of the proprietors, informed me that 
"the iron made was of excellent quality, soft and very strong." And 
there is a tradition in the neighborhood that the forge iron, previonsiy 
referred to, was a sort of natural steel. The following is the analysis of 
what appeared to be a fair sample of the bed, selected lately : 



Silica, I5.0(! 

Alumina, 0,55 

Sesquioxide of Iron <i0.74 

Protoxide of Iron, 0.24 

Sulphide of Iron, 0.06 

Oxide of Manganese, - 1.5fi 

Lime, 1.43 

Magnesia, 1.54 

Sulphuric Acid, 0.03 

Phosphoric Acid, 0.11 

Organic Matter and Water, 15.58 
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Which gives Iron i2.T3 poi- cent. This analysis places l!io ore iimong 
the best of its class. 

A eecond deposit, reported to be abundant in snperficial nodules and 
irregular lumps, is i'unnd in tlic southern part of" Dnplin county near 
Wallace, on the farm of D. T. Tiom-y. The following is a partial analysis 
of an average specimen from a bos of abont 50 pounds sent to the Mn- 



Sihca, 7,59 

Oxide of Iron, 77.03 

Sulphur, 0.05 

Phosphonis, 0.02; giving 

Metaiie Iron, 53.93 

The ore ia often in quite large and tolerably conipaut lumps, of a reii- 
dish brown color, and slightly ntagnetic. 

Another bed of the same character and appearance, except in the size 
of the nodules, which are rather small, oc>;urs in a field about 2 miles 
north of Rocky Point in New Hanover. 

Specimensof the same sort have beon frequently sent to the Museum 
from otberpoints east,— Edgecombe, Pitt, Halifax and Robeson, for exam- 
ple; showing that this kind of ore is of common occurrence in that 
region. 

Hematites of Halifax and Oranville. — On the hills fronting the 
Roanoke,less than a mi.e below Gaston, are several outcrops of hematite 
ore. There are two principal beds, of which the lower only has been 
opened. The ore is granular, for the most part, and ol the variety known 
as specular, but contains a considerable percentage of magnetic grains 
disseminated through it. On the si>nth side of the river, the bed has 
been osposod for several rodd on tlio upper slope of the iiill, at an eleva- 
tion of abont 100 to 150 feet above tiie surface of the water. The ore is 
generally slaty, impregnaiing and replacing theargillace(m3 and quartz! tie 
and cidoritic strata which conatitnte the Pluvonian formation at the lo- 
cality. This lower bed is double, another parallel outcrop appearing at 
the distance of about 100 yards. Tiie strike is N. 20" E., and the dip 
eastward 80°. The principal bed is abont 20 inches thick at the surface. 
There is a re-appearaneo of it on the other hill front about a mile distant, 
on the north side of the river, the ore being of the same character, but a 
little less slaty. It gave on analysis 63,76 per cent, of Iron, and 0.09 of 
phosphorus. 
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The abjve eut shows the relations of the dlffereat oLiterops to each 
other and to the top^gi'aphy, and also a larger outcrop of another bed 
nearly half a mile northwest. The course of this last bed is marked by 
nnraerotis surface fragnaents scattered quite widely. Tho ore, in this case, 
is more compact and less slaty ; the inclosing rock is a gr&y gneissoid 
qnartzite. 

The analyses of both these beds arc added below : 



Silica, 9.10 

Alumina, : . G,18 



vGooglc 



ECOSOMICiL GEOLOGY. iial 

Oxi(]eof Iron, , 83.96 

Limo 0.22 

Phosphorus, 0.00 0.05 

Salphnr, 0.03 0.08 

Metallic Iron, 58.73 53.31 

The upper bed, last descrihed, is represented by No. 3, the lower by 
No. 4. These analysea were made by Mr. G. Lobdell for the owners, by 
whose courtesy a copy of them was obtained for this report. About 5 
miles southward from the above ioeality iho same bed makes its appear- 
ance on the farm of Mr. Hines ; here, however, it is highly magnetic, 
fine grained and dense, although still showing the decidedly slaty etnic- 
tare of the first of the Gaston beds- At this point it is. reported ai 3 lo 
4 feet thick. 

These ores are of conspicnons purity and obviously adapted to the man- 
ufacture of the higher grades of iron and of steel. And there is evi- 
dently a range of ore-beds here of considerable extent. 

In Granville county, about a mile north of Tar Eiver, and the same 
distance eastward from Fishing Creek, ia an outcrop of a coarse, granular, 
somewhat slaty magnetic ore, having very much the appearance of that 
of the upper bed at Gaston, The rock is a feldspathic taleo-qnartKitic 
and ehloro-quartzitic slale. This bed is revealed only by the numerous 
fragments scattered over the surface tlirough the forest for several rods 
along the roadside. This ore is in a small triangular patch of Hnronian 
slates, intercalated between the older rocks of the region. It is reported 
that there are other outeropa of iron ore near Raiaey's Mi!!, and also in 
the neighborhood of Lyon's Mill, but I have not soon either of them. 

Iron Ore& of Johnston and Wahe. — There is, according to Dr. Eui- 
mons, "a large deposit" of HmonUe four miles west of Smithfield ; tlic 
specimens brought to the museum by Mr. Gno3t,owiior of the land, re 
serable very closely the. bog oJB:of Dnplin ; they are more or less i~andy 
and earthy, irregular lumps, of- noduies. 

Another "bluff" of limonite is referred to by Emmons as found at 
Whitaker'e, seven miles southwest of Kaleigh, in Wake county. These 
last two are in the Hnronian slates. And hand specimens of very coarsely 
crystalline magnetite of ten to fifteen pounds weight, associated with 
syenyte, are found within a mile of Raleigh ; and eonipaet hematite also 
occurs in veins in the same vicinity. These and other specimens of these 
species and of limonite are from different parts of the county, and are from 
the surface, as no openings have been made ; but they indicate the very 
common occurrence of this mineral. 
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Iron Ores of Chatham and Orange. — One of the best known and 
most in:iportant iron mines of thia region ia on the borders of Harnett, 
the Buckhopn Mine. It is about seven miles below the forka of the 
Cape Fear, on a hill nearly 200 feet high, overlooking the river from the 
left bank. Its location will be easily nnderatood from the accompanying 
topographical sketch. The ore occurs ae a bed, capping the hill and 
sloping from the river, with a dip of 20° to 25° towards the northwest. 
It is massive at the outcrop, and breaks out in large angular blocks. The 
lower portion of the bed, which contains much manganese and less iron 
in proportion, is of a mottled gray and dull reddish color at the summit, 
and at the distance of two or three hundred yards along the slope, is a 
light colored and gray and spotted (black and dirty white,) ferriferous, 
mauganesian slate. Occasional sheets of laminated black oxide of man- 
ganese occur, one or two inches in thickness. Some parts of the bed are 
slightly magnetic. The outcrop, or rather the terminal face of the bed 
ai the opening, on the summit of the hill, is shown in the annexed dia- 
gram. The thickness is about 36 leet at this point, and diminishes to 20 
at the lower quarries, 200 to 300 yards dibtanC. 




^€a/ifiauM--, 



Buekhorn Section. 
The ore is properHy described aa spocnlar ; it is of a dtill, dark gray to 
blackish color, subcrystalline etnieture, and uneven fracture. The streak 
is dark red. Occasional fragments of the ore show a tendency to lamina- 
tion, and in such cases the divisional planes are commonly coated with 
mica crystals. The character of this ore is very like that of the Iron 
Mountain, Mo., and its extent and mode of occurrence strongly s 
the Pilot-Knob. It is at least equal to either of these notable ii 
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deposits in quantity, and is equally pure, and lias the advantage of both 
in the presence of large percentages of manganese, and the capacity to 
produce spiegeleisen without admixture of other ores. It is not difficult 
to foresee that this must speedily become the nucleus of a large iron man- 
life6tnring interest ; especially when the remarkable facilities for manu- 
facturing, in the way of water power, (heretofore noted,) and the prox- 
imity of coal in nbimdance, are taken into account. 

The rocks of this region are slaty, gray gneiss and miea slate, with oc- 
casional patches of massive light gray granite. 

The rock which underlies the ore is a light-colored, felspathic slaty 
gneiss, which readily decomposes. The neighboring hills, at the distance 
of half a mile, botli north and south, are reported to show many scattered 
fragments of the same ore on the surface; and on the right bank of the 
river, on nearly the sama level with theBuckhora Mine, at the distance 
of flbont one mile aonthwest, is the Doiiglasa Mine. This is a recurrence 
of the Bnekhorn bed, on the scale and with the features of its lower ex- 
posures, being m«rii scliistose in structure, eo me of the Strata being in 
fact Simply gneiss and mica slate, with disseminated grains and laminffi of 
hematite (and magnetite), and the lower strata passing into a slaty man- 
ganebian silicate. The tliickness, not very well exposed, seems to be ten 
to twelve feet. Angiil.ir fragments of dark, dense, granular ore, with a 
black, manganese stain, aie scattered over several acres of the hill top, 
indicating a wide exten-i'm of the bed. From the facts stated, it will be 
apparent that these d'tfurcut beds are mere remnant fragments of an 
ancient and very extensive deposit which has been almost entirely re- 
moved by denuddtion, an lif^rried away by the erosive action of the river. 

About 1 mile north of tlje.l3ilckhorn mine is a small vein about 1 foot 
thick, of a higlily majfuetic ore. Its strike is N, 60° and dip eastward 
30°, The gangiie, is an ijpi.dotic qnartzite. There are two openings on 
the vein, called the L'egram Mine. An analysis of this ore for the owners 
by Mr. C. E. Buck, gave 50.57 per cent, of iron and 1.51 of titanic acid. 
This group of mines is wciHced by the American Iron and Steele Com- 
pany, who have erected a charcoal furnace, the first of 8 proposed, at the 
Backborn Locks, nuiirly 2 miles above the ore bank. They have already 
expended upwards r.f $300,000 in opening the navigation of the river for 
a distance of some 40 miles above tlie ore bank, through the coal deposits, 
and they have aUo repaired the Endor furnace and put it in blast, and 
have been making a very Enperior car-wheel iron. The product is mostly 
a spiegeleisen, of wliicli t!ie following partial analyses by Mr. Lobdell, will 
show the peculiarities: 
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5 6 7 

;, 4.573 f>.50 4.88 

Silicon, 0.333 0.14 0.38 

Sulphur; 0.015 0.009 

Phosphorus, 0.051 0.12 O.095 

The copy of these analyses was aecompanied by the remark, " The 
above samples were made while the furnace was ruaning on ordinary 
iron, no attempt having bctin made to produce spiegeleisen. TJie phos- 
phorua and sulphur were reduced from the fluxes employed, as the Buck- 
horn ore used contained only very slight traces of these impurities." 

The origin of this peculiar and valuable product, which was altogether 
accidental, will be apparent on the inspection of the analyses given below. 
These were made for the company in the coarse of their operations, by 
G. G. Lobdell, of the firm, and C. E. Buck, of Wilmington, Del., and by 
the Chemist of the Pennsylvania Steel Company. 

8 9 10 11 12 

Silica, 14.45 5.65 12.80 30.50 7.50 

Alumina, O.SO 5.20 19.20 8.49 

Oxide of Maganese, trace 22.80 7.52 

Phosphorns, trace trace 0.02 0.04 

Siilphnr, 0.06 trace 0.03 0.02 

Iron, S6.70 6(3.50 54.15 18.41 55.00 

Of these, Nob. 8, 9 and 10 are from the upper and main portion of 
the Buckhovn bed, and No, 11 from the lower manganesian section. This 
last analysis STiggests the presence, in this part of the bed, of the mineral 
knehelite, a characteristic ore of the most famous Swedish spiegeleisen 
mines. No, 12 is the Douglass ore, on the other side of the river. 

Besides the localities already mentioned, a number of additional out- 
crops of ore have been noted, mostly magnetii! ; one for example, 2 miles 
north of Buckhorn, (at Dewer's) yielding 57.77 per cent, of iron, (no 
phosphorus or sulphur), and 3 or 4 othei-s in a southwest direction, for 10 
miles, to the head waters of Little River, — at McNeil's, Dailrymple's and 
Buchanan's ; analyses as follows, respectively : 

Iron, 52.90 36.47 53.25 

Soiphur, 0.05 0.05 0.04 

Phosphorus, 0.12 0.11 0.57 

Analyses by Lobdell. 
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Near Haywood, in the angle formed by the junction of the Haw and 
Deep rivers, in the red eandatone of the Triassic, there has been opened 
a series of parallel beds of a red-ochrco\i3 earthy ore, on the lands of Dr. 
Smith. The only bed exposed at the time of my visit, was 20 to 25 
inches thick, dipping southeast with the sandstone, 20° to 30°. The ora 
has a rough likeness to the "Clinton" or "Fossil ore" of New York, 
&c., and the "DyBtono" of Tennessee, but has a much coarser and 
more irregular texture, and is composed of rounded concretionary masses 
of various sizes from that of the Clinton grains to i and ^ inch and 
upward. It is commonly more or leas compacted into conglomeritic 
masses, often of the entire thickness of the bed, but frequently it is 
loosely and slightly compacted, and when thrown out, crumbles to a heap 
of very coarse gravel. The ore is partly Hmonite, but eoems to be largely 
changed to red hematite. The tbllowing analyses of samples taken from 
different parts of the beds, whose outcrops extend over an area of several 
acres, will exhibit the character of the ore : 

13 li 

Silica, 23.50 

Alumina, 2,54 

Sesqui Oxide of Iron, 69.73 67.50 

Protoxide of Iron, 0.84 

Bisulphide of Iron, 0.17 

Phosphoric Acid, 0.10 

Lime 0.90 

Magnesia, 0.24 

Water and loss, 5.03 ; giving 

Iron, 49.56 47,25 

The second of these analyses represents the ore as it occurs on the lauds 
of Mr. Richard Smith, adjoining the preceding. This ore makes its ap- 
pearance again about a mile from Sanford, some 12 miles distant, where 
it was opened and worked to some eslent during the late war. Only one 
bed was exposed here, which is about 20 inches thick. The ore is easily 
dug and shoveled from the bed and ernmbles into a heap of very coarse, 
reddish-brown gravel, a rough sort of shot ore. The preceding analyses 
will nearly enough represent the composition of this also. 

The next ores demanding attention are the Black Band and BaU ore, 
or " kidney ore" of the coal measure. -These are earthy and calcareous 
carbonates of iron, imbedded in the black carbonaceous shales which en- 
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close the coal, or interstratified with the coal itself. These ores seem to 
be co-extensive with the coal on Deep River, outcropping everywhere 
with it, and at several places outside of its limits. Two seams are shown 
in the sections {pp. 143 and 144), and there ia a third in the bottom shales, 
not penetrated at the Gulf, but shown in the Egypt section (p. 142), as 
accompanying the lower coal, 30 feet below the main seam, 

Emmons also speaks of another seam of argillaeeons carbonate as ocenr- 
ring at the depth of 230 feet in the shaft at Egypt, and fonr occurrences 
of it are indicated as ball ore in the Egypt section. Emmons says of this 
argillaeeons carbonate, "It contains 33 per cent, of metallic iron; the 
sarfaee ores being altered contain 50 per cent.," and he describes it asoc- 
ciirring "in balls, or in continuous beds." About the Gulf it occurs in 
rounded flattish masses, 5 or 6 to 8 or 10 inches in diameter. They are 
dense, uncrystallineand heavy, of a light gray to drab color, and are pretty 
thickly distributed in parallel layers of one to two or three feet thickness. 
An analysis by Prof. SchfefFer, as given in Admiral Wilkes' report to the 
Secretary of the Navy In 1858, is as follows : protoxide of iron 40 per 
cent., silica 13, earthy matter 13, carbonaceous matter 34. This is evi- 
dently a black band ore. The following is an analysis (by Buck) of the 
ball-ore proper, as it occurs at the Gulf, and such as was used extensively 
and successfully as a iiux during the late war: 

15 

Silica, 6.04 

Alumina, 0.48 

Protoxide of Iron, 14.61 

Sesquioxide of Iron, 1.68 

Lime, 29.57 

Magnesia, 6.51 

Carbonic Acid, 38.30 

Phosphoric Acid, 0.92 

Snlphuric Acid, , 0.19 

Organic Matter, 1.45 

Water, 0.40 

Which gives 52.80 per cent, of carbonate of lime, and 13.60 of carbonate 
of magnesia. Its adaptation to the purposes of a flux is obvious. 

There are many outcrops of ferriferous limestone in the neighborhood 
of Egypt (and the Endor furnace), among others this, near Dowd's Saw 
Mill: 
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Lime, 31.68 

Magnesia, 0.79 

Sesquioxide of Iron, 9.60 ; no sniphnr or phosphoriis. 

Bnt oyster shells from tlie Tertiary blnft's below Fayetteville, and lime- 
stone from the Eo'jene beds about Wilmington, (previously described), 
iiave been also used as fluxes in the furnaces of the region, and on aeconnt 
of tbeir greater ptiritj' and abundance, and their ready accessibility and 
cheap transportation, will donbtiese become the chief resource for fluxing. 

The Beam fii 'blaohhand between the main coal beds in the Egypt abaft, 
is stated by Wiikes to be 16 inches, the lower one to consist of two thick- 
nesses of 3 feet each, separated by a thin seam of coal between. He adds, 
" This ore is readily distinguished from a slate by ita brownish black 
color." The analysis of this ore by Dr. Jackson, publislied in Emmons' 
report, gives 

Carbon, 31.30 

Peroxide of Iron (Protoxide ?) 47.50 

Silica, 9.00 

Volatile Matter, 8.81 

Sulphur, 3.39 

Emmons adds, " The roasted ore gives sulphur 0.89 per cent." An 
analysis by Schseffer for Wilkes, gives only 17 per cent, of iron, and 42 
of carbonaceous matter ; specific gravity 3.12. 

The following analyses of samples selected from a recent opening at the 
Gulf, represented in the section given on p. 144, have been just com- 
pleted for the survey by Mr. Haiina: 

16 17 18 19 

Specific Gravity, 2.361 3.150 2.110 2.110 

Silica, 9.154 7.089 34.880 5.188 

Alumina, 4.244 0.127 19.638 4.060 

Protoxide of Iron, 19.419 33.802 12.361 9.614 

Sesquioxide of Iron, 0.000 

Sulphide of Iron, 10.485 

Oxide of Manganese, . , 1.750 

Lime, 9.520 

Magnesia, 1.490 

Alkalies, 0.000 



1.755 


1.430 


■0.938 


2.145 


2.023 


7.14S 


1.980 


0.995 


1.500 


ia.672 


S.IOO 


14.040 


1.170 


1.220 


0.868 


0.000 


0.000 


0.000 
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Sulpliurie Acid, trace, 0.170 trace, Clfl^ 

Phosphoric Acid, 4.960 6.820 0.730 6.300 

Volatile Matter, 22.065 S!7.215 14.913 15.009 

Carbon, 16.213 4.72S 6.562 34.473 

Water, 0.700 0.300 2.588 0.717 

100.000 100.000 100.000 100.000 

Ash, or Eoasted Ore, f!0.475 72.070 76.902 48.571 

Of which the composition is as follows : 

20 21 22 23 

Silica, 15.137 9.849 44.740 10.684 

Ahimiaa 7.018 0.178 25.527 8.359 

Seequioxideoflroi), 46.360 56.562 20.922 33.252 

Sulphide of Iron, 0.909 0.000 0.788 0.530 

Oxide of Manganese, 2.895 2.749 1.294 3.089 

Lime, 15.742 17.585 4.108 28.914 

Magnesia, 2.464 1.624 1.587 1.777 

Siilphiiric Acid, 1.273 1.9S9 0.085 0.431 

Phosphoric Acid, 8.202 9.464 0.949 12.974 

100.000 100.000 100.000 100.006 
Which give, 

Metallic Iron, 33.032 39.593 14.645 23.619 

Sulphur, 0.839 0.800 0.319 .36(J 

Pl)osphonis, 3.581 4.131 0.47t 5.604 

Jio. 1 is the lower stratum of the black-band between the coal, about 
18 inches thick ; No. 3 is the upper and earthy part of the same, 6 to 10 
inches. No. 2 is the seam, about 12 inches, lying above the coal and 
separated from it by 16 inches of Are clay. This is a hard, black, slaty 
ore, with occasional balls still more dense. No. 4 is the stratum, about 3 
feet above the coal, which consists of blaek, heavy, very tough, coucre- 
tioiiary lumps of ore. The quantity of phosphorus which these beds 
contain is very notable, and is, of course, due to their highly fossiliferous 
character. And yet not only were there no fossil bones visible, as in the 
Egypt beds, but no identifiable organisms of any description, not even a 
shell. Of course the high percentiigo of this element excludes these ores 
from the maniifactnre of wrought irun. They must await the perfecting 
of the new industry of '" phosphorns steel ;" or, the discovery of a prae- 
licable method for the elimination of this injurious ingredient. With 
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this exception these ores are well eonetituted, containing the necessary 
amounts of carboD, of flux and of manganese, for the manufacture of iron 
very cheaply, by jncliciuiia mixing of the ores obtainable in the imme- 
diate neighborhood. It is not probable that this phosphatic foasiliferous 
character will follow the ore-beds and appear at the other outcrops in the 
same force ; it is a character likely to be local. An investigation of these 
beds at other points is therefore very important and wiil bo instituted as 
Boon as practicable. Such ores are, however, valuable for casting. Out- 
side of the line of outcrops of the coal, and within a few rods of it, is a 
bed of Hmonite belonging to the underiying shales. The thickness is 2 
to 3 feet, and it is traceable for a considerable distance along the surface. 
Probably it is the result of the weathering of some of the argillaceous 
carbonates already described. And a similar outcrop has been noticed, 
and the bed partly stripped^ at a point 1^ miles southeast of Egypt, on 
Pretty Creek, known as the Mclver ore-bed. It is 20 inches thick. This 
is a very slaty and somewhat shaly limonite, with occasional masses of ore 
of considerable size, and is embedded in shales. It is obviously the re- 
sult of the oxidation of one of the black-band or argillaceous carbonate 
seams already described, but it is in the forest, and its exact geologi- 
cal relations are concealed, as well by vegetation as by overlying earth. 
An analysis of a sample of this ore, by Buck, for the Company above 
referred to, gives the following result: 

Metallic Iron, - 47.59 

Sulphur, 0.14 

Phosphorus, 0.94 

The Evans vein is about 6 miles north of the Gulf, on the Graham 
road. It is 6 feet thick. This ore is a hematite, non-crystalline, scarcely 
sub-metallic, hardness 6 to 6^, jaspery, non-magnetie, dark gray to bluish 
black, streak dark-red, fracture sub-con choidal. The country is (Huroiiiao) 
talcoid and chloritic argillite, which is a sort of spotted slate conglomerate, 
in the hill a few hundred yards beyond. Wilkes gives the following 
analysis, (by Schfeffer): 

Peroxide of Iron, 96.4 

Silica, 2.1 

Earthy Matter, 1.5 

The ore is scattered abundantly in fragments over the surface of several 
acres. Jimnions traced the vein three quarters of a mile. He speaks 
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also of anotlier vein of hematite {epeenlar, crj'stalline,) on the neij^hboring 
farm uf Mr. Glass, which was revealed odIj by siirfaee fragments; and 
also of " a raiignetic ore of fine quality on the plantation of T. Unthanks, 
2 or 3 miloo beyond the Evans place;" and another of the same class at 
Heading's, near Ore Hill. Another loealicy is noted by both Emmons 
and Wilkes as containing a bed of reddish-brown ore, which is magnetic. 
It is represented as 2^ feet thick at the Tysor place, and as occurring at 
various other points. The analysis quoted by Wilkes from Emmons, 
gives, 

Peroxide of Iron, 79.72 

Carbon, 7.37 

Silica, 4.00 

Water, 8.80 ; containing 

Iron, 6!. 

Bnt the most noted iron locality in Chatham county is known as Ore 
Hill. The accompanying plate shows the topography and general rela- 
tions, and (approximately) the sitnation of the veins, which are numerous 
and He at various angles with the meridian and with the horizon. The 
rock is a talco-quartzose slate, knotted and toughened with much tremo- 
lite. The ore ie limonite, with the exception of one vein near the top 
and back of the hill, which is a hematite, (in part specular), and much re- 
sembling the Evans ore. There is much of this ore on the surface in 
scattered fragments, indicating a vein of considerable extent, which, how- 
ever, had not been exposed. Most of the other veins have been opened, 
but the pits and tunnels were so much filled and fallen in that no accu- 
rate measurements could be taken at the time of my visit last year. But it 
was easy to see that two or three of them were very large, — 10, 15 feet 
and npwards. The ore is very spongy, porous, seoriaeeous, botryoidal, 
raammillary, slalactitic, tabular, foliated, dendritic, and of many fantastic 
and nondescript forms. The workmen state that there are large cavities 
(vuggs) in some parts of the veins. 
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The analyses below are of samples from tbe 90 feet shaft, nearest the 
hematite vein, aiic! may be considered as fairly representative: 

24 25 

Silica 1.42 3.79 

Alumina, - 

Sesqiiioxide of Iron, 82.02 83.69 

Protoxide " " 0.11 

Lime, 1.19 

Magnesia, 0.11 

Phosphorie Acid, 0.00 trace. 

SuJphiirie Acid, 0.00 0.77 

Water, 15.26 

100.00 
Mettallic Iron, 57.41 53.67 

The first of these analyses was made by Chatard, for Dr. Gentb, tbe 
second by Mr. Hanna. This ore was worked on a considerable scale 
during the American Revolution, and again during the late civil war, and 
the iron is reported to have been of good quality ; and it is obviously an 
ore very readily smelted. The presence of tJie hematite vein and the 
proximity of the ball ore, which was successfully used as a flux in the last 
working of the furnace, furnish admirwble conditions for advantageous 
iron manufacture. And it is gratifying to be able to state that there is a 
prospect of the immediate development of the property by the Philadel- 
phia and Canadian capitalists who have lately come into possession. Ne- 
gotiations for the completion of the railroad from Egypt are nearly co-d- 
cluded, and for the first time the needed facilities for transportation frc^n 
the miues to the seaboard, and between the different ores and the fuel, 
are about to be realized. 

Besides the ores above described, there are many others, of whieh 
specimens have been brought or forwarded to the Mnseum, from variona 
parts of the county and region, magnetite, hematite and liiuonite, reja-e- 
sen ting- veins and deposits of whose extent I have no information. It i» 
worth while, to mention two of such specimens, one from Chatham, (be- 
tween Lockville and Endor), and the other from the adjoining county of 
Moore, Governor's Creek, as they are almost the only examples of the 
species of ore called jaspery day iron stone yet found in the State. The, 
former contains 48.92 per cent, of iron, phosphorus 0.39. 

A floe quality of magnetic ore, dense, mettallic and very pure, is fonnd 
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on the cast side of Haw Eiver and aboat 2 miles distant, at the foot of 
Tyrrell's Monutaia on the farm of Mr. Snipes. The vein has not been 
faliy exposed, but is reported to be 3 or 4 feet. It is in syenyte, and has 
aa epidotie gaogue. 

The analysis (made by Lobdoli) is as follows : 

Silica, 1.62 

Aiuinina, 6. GO 

Magnetic Oxide of Iron, 88.41 

Manganese, 0.56 

Lime, trace 

Magnesia^, 0.S5 

Phosphoric Acid, 0.00 

Sulphur, 0,13 

Metallic Iron, 63.49 

A very fine inieaoeotis liematite k found near the month of CQlline' 
Creek a few miles above, in Orange eonnty. It has not been explored, 
but surface fragments are reported to be abundant. 

But the most notable ore bank yet opened in this county, is that at 
Uhapel Hill, It is a very dense, steel-gray, hematite, (specular in part), 
with slight magnetic indications. The accompanying diagram shows its 
relations. The vein is found on a hill one mile north from Chapel Hill, 
and more than 200 feet above the creek at its base. The rock is a gray 
granite -and syenyte, but the vein is carried by a much-jointed, tine 
graJn«d", ferruginous, slaty quartzite of several rods breadth, the iron- 
bearing portion of it, the vein proper, being 1 to 10 feet at the main shaft, 
and suddenly enlarging near the summit of the hill, just beyoud the 
second shaft, to 25 and 30 feet. The hill top is covered with angular 
fragmeiitsof the ore of all sizes, up to more than 100 pounds weight. 
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Chapei/ MUL Zrorv Mut^. 

The character of the ore is shown hy the following analysis : 



Silica, 

Alumina, , 
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Protoxide of Iron, ..... 2.45 

Sesqiiioxide, " 91.24 

Oxide of Manganese, 0.34 

Lime, 0.56 

Magnesia 0.00 

Phoeplioric Acid, 0.04 

Solphtir, 0.11 

99.05 
Iron, -. fi5.77 

The ore is of notable purity, and the practical teste to which it has 
been subjected have confirmed the indications of the analysis, that it is 
an ore of high grade ; and the quantity ia very great. The vein, as 
shown in the section, has a dip to the west at an angle which is a little 
short of 90°. A second vein of the same character 5 or 6 feet thick, 
crosses the main vein near the first shaft as shown in the diagram. The 
ore becomes poorer as the vein is followed beyond the summit of the hill 
northward, until at the distance of 150 yards beyond tiie npper shaft, thfe 
qnartzite predominates and the ore becomes poor. The distance of this 
mine from railroad is less than 9 miles, and the day is not distant when 
the superior quality of the ore will overcome this sole obstaclein tlie way 
of its profitable working. 

There are surface indications on the neighboring hills, both north and 
Bouth, for several miles, which show that this vein has a considerable ex- 
tension ; and in fact it may be epnsidered as a continuation of the hema- 
tite veins of Deep River. And a magnetic ore makes its appearance 
about 20 miles northeastward, 3 miles beyond the upper forks of the 
Neuse River in the southeast corner of Orange county, on Knapp of 
Reeds Creek, on the farm of Mr. Jos. Woods. The rock here is clay 
slate, more or less chioritic and cjnartzitic, and thin bedded. The ore is 
slaty, and is in fact, an impregnation of the chtoritic argillaceous quartzite 
with granular magnetite and hematite. The ore is very extensively scat- 
tered over a succession of hills, for about a mile, in a northeast direction. 
The ore bed outcrops at one point for a tew rods, where it appears to be 
about 3 feet thick, and has a strike N. 40" E., and dips at an angle of 70° 
to the northwest. The bed seems to be duplicated towards the northeas- 
tern termination, another hne of fragments marking the course of a par- 
allel vein several rods to the east of the former. This last is associated 
with a bright vermillion red, and a banded, black and red jasper. The 
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oro is of good quality, as will be eeeri by tliD following analysis by Dr. 
Gentb : 



Silica, 20.38 

Magnetic Oxide of Irori, 75.69 

Magnesia, 1.26 

PhosphoriG A t-id, 0.05 

Water, &i!., 2.62 ; wbiiili gives 

Metallic Iron, 54.81 

An analysis of anotlifir sample (by a dilterent ehemist), gave iron 56.50. 

Hand epecimons of very fine magnetite and specular ore have been 
brought to the Museum from many other parts of Orange county, but no 
information has been received as to their quantity. 

At Mt, Tirzah, in the southeast corner of Person, near tJie Orange line, 
there is a vein of hematite, (specular) from which iiyu was made to some 
extent during the war. The vein is described as about 6 feet thick. The 
specimen sent to the Miisenm indicates a very line ore, resembling that 
at Buckliorn. 

The ores of Montgomery and Randolph belong properly (geologically) 
to the Chatham range ; they are found in the same great slate belt, (Hn- 
ronian), that constitutes the most notable featnre of the middle region of 
the state, both geologically and minefalogically. The best known of these 
ores is found near Franklin ville, Randolph county. And another vein 
haa been opened near Ashboro, both of specular hematite. Some of the 
strongest and most highly prized iron obtained during the war came from 
this locality. It was all devoted to the manufacture of shafts and other 
machinery for the Steam Rams (iron-clads) and the like. 0r, Emmons 
describes an occurrence of hematite of apparently considerable extent 7 
miles southwest of Troy, in Montgomery county ; he says it is free from 
sulphnr and a very pnre ore. Another occurrence of ore,— magnetite, is 
noted by him 4 miles north of Troy. It is found with talcose slate, and 
is soft and friable, and contains seams of hematite. 

Iron Ores of Guilford County. One of the most remarkable and per- 
sistent ranges of iron ore in the state crosses the county of Guilford in a 
northe^t and southwest direction, passing about 10 miles northwest of 
Greensboro, near Friendship. It extends from the head waters of Ab- 
bott's Greek, in Davidson county, entirely across Gailford to Haw River, 
in Rockingham, a distance of, some 30 miies, making its appearance on 
nearly every plantation, and indeed almost every hillside in the range. 
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The ore is granular magnetite, aud is every where titan iferous. It iij 
usually rather coarsegrained and frequently associated with crystals of 
chlorite in small seams and scattered bunches. The ore is in the form of 
beds, which partake of all the foldings and fractures and irregularities of 
bedding to be expected in a region where only the oldest metamorphic 
rocks are found. The deposits lie along, and just west of the line of junc- 
tion of what is provisionally set down as the lower and upper Laurentian 
series of granitic rocks, as marked on the map. It may be here noted 
that in coloring the map, this line was placed a little too far north ii( this 
region. There is a second, but much more interrupted range of ore par- 
allel to the one just described, and lying a few miles to the northwest. 
I visited this region in 1871, in company witii Dr. F. A. Genth, wlio 
was, at that time Ohemist and Mineralogist to the Survey. 

The entire range was taken into the tour, and specimens carefully se- 
lected from many points by Dr. G. for analysis, so as to ascertain the 
average cliaracter, as well as to eliminate the local peculiarities of the 
beds. Fortunately, an association of Pennsylvania eapitaliets, the Korth 
Carolina Centre Iron and Mining Company, had invested largely along 
this range of ores, and had recently had the beds opened by trenching, at 
a great many points, so as to expose very well the general features of the 
deposits. And still more fortunately, the Company had procured the 
services of Dr. J. P. Lesley, now the Director of the Pennsylvania Geo- 
logical Survey ; and this distinguished Geologist had recently made a very 
carefnl study of the whole range, in all its bearings. 1 have before me 
his report, and shall give some of the more important points of his re- 
sults. I owe it to the courtesy of tlie Philosophical Society of Philadel- 
phia, of which Dr. Lesley is Secretary, that I am able to use the plates also, 
whicii were engraved for the illustration of his very elaborate and valua- 
ble report. Whatever is found below on the subject of this range of ores, 
in quotation marks, is taken from this report, unless it is otherwise stated. 

It is questioned by many geologists whether ail our North Carolina 
metamorphic rocks are not altered Silurian and Devonian, like most of 
those of New England. I am glad to have the support of so eminent an 
authority in the view presented in Hie map pubiiahed some two years ago 
and maintained in this report, that these azoic and' crystalline rocks of 
Middle Korth Carolina are Archjean of the most ancient type and date. 
" This part of North Carolina is occupied by some of the oldest rocks 
known ; the same rocks which hold the iron ore beds of Harford county, 
Maryland, and Chester county, Pennsylvania, and the gold ores of Georgia, 
North Carolina, Virginia and Canada. The gold mines of Guilford 
eountj', N. C, are opened alongside of, and not more than ten or twelve 
30 
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iniies distant from, the Titscarora iron belt. Both the gold and iron range 
Gontiiiuouely, (with one break in New Jersey,) all the way from Quebec, 
in Canada, to Montgomery, Ala. The gold and iron bearing rocks are : 
granites, gneissoid sandstones and miea elates, all very mnch weathered 
and decomposed ; and that to a depth of many fathoms beneath the 
present surface. The soHd granites are decomposed least, the mica slates 
most. All contain iron, which has been peroxidized anJ hydrated, in the 
process of decompositioa of the whole formation, and dyes the country 
soil with a deep red tint. The snrface of the eonntry is a smooth, soft, 
undulating plain, broken by gentle vales, the bottoms of wbich are never 
more than 100 feet below the plain, and commonly not more than half 
that depth." 

Guildford Ikon Ore Eai 




I '■■■ ' ■ ' ' ' ' I ' ' ' '■'■■ I ■ ' 

The local relations and geography of the ore belts are shown in the a 
companyiiig map. 
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The two following maps show the ore helt on a larger scale, giving the 
names of the plantations crossed by the ranges, with a, scale of miles, 
which coramencea at the southwest extreraity of the beds on a branch of 
Deep Kiver. 

Thus it is seen that the length of the outcrops, air line measure, is 2S 
miles. 

Guij.DFOKi- Oee Belt, I^okthekn Half. 
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Guildford Ore Belt, youTnicKZJ Half. 




Tlie mode of occurrence of the ore in beds is illustrated by Dr. L. by 
means of the following ideal diagram : 
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" The beds were deposited like the rest of tlie rocks in water ; deposited 
in the same age with the rocks which hold them; are in fact rock-de- 
posits highly charged with iron ; and they differ from the reat of the rocks 
only in this respect: that ihey are more highly charged with iron. In 
fact all our primary (magnetic and other) iron ore beds obey this law. 
They are merely certain strata consisting more or less completely of per- 
oxide of iron, with more or less intermixture of sand and mud, which 
when crystalized, fall into the shape of felspar, hornblende, mica, quartz, 
&C., &c." 

" The belt of onterop of ore-bearing rocks has a uniform breadth of 
several hundred yards, and I believe a uniform dip towards the northwest, 
or north-northwest. 

The map, however, shows another ore belt, running parallel with the 
former and at a distance of three miles from it. This is called the High- 
field or Shaw outcrop. Beyond Haw River the two belts approach each 
other, and are believed to unite in Rockingham county. This and other 
eoneiderations make it aJinost certain that the Shaw belt is the northwest 
outcrop of a synclinal basin, 3 miles wide, and that the Tuscarora belt is 
the southeast outcrop. If so, the Tusearora ore- beds descend with a north- 
west dip to a depth of a mile beneath the surface, and then rise again as 
ore-beds at Higbfield's and Shaw's, thus : 



The locality of the oie beds is indicited by the o 
of ore scattered o^er the siirtiee ■ind theet are the indications by which 
nearly all iron ore deposits aie disco\eii,d. Large pieces on the surface 
are the best evidence we can possess that the beds are of good size, for 
they have come from those portions of the bed, which have been destroyed 
in the general lowering of the surface of the country. There is no reason 
why the parts of the beds left under the present surface should not yield 
as large masses as the parts which have mouldered away." 

As will be readily understood, from what has been stated above, the 
number of ore beds in the cross-section will be likely to vary from point 
to point along the range. " A large number of rock strata wil! 
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ore-beds locally. But there will always be a particular part of tlielbnna- 
tion more generally and extensively eliarged witli great quantities of iron 
than the rest. In other words, tiie iron of the formation as a whole, 
ia concentrated along one or more lines. This is evidently the case witl\ 
the Tuscarora Ore Belt, as is shown in ihe almost perfect etraiglitneas of 
the outcrop of the Sergeant Shaft ore bed, whe^e its ontcrop has been 
opened for half a mile northeast of the shaft. There are two principal 
beds cropping ont on the Teagne plantation, at the (southwest) end of the 
belt, both vertical, and about 300 yards asunder." And not only does the 
number of ore beds vary, but they are often very irregular in position. 
This ia illustrated by the following section, revealed " in a trench, cut at 
right angles to the outcrop, 50 feet long and 4 to S feet deep." It is on 
the widow McCawisten's plantation. 




" Similar irregularities are noticeable everywhere. The miners say 
that the pitch of the outcrop of the ore bed worked in the Sergeant Tun- 
nel and Shaft, was southeast for some distance down, after which it took 
its regnlar northwest dip, such as it now has in the shaft and tnnnel at 
the depth of 100 feet. Besides which, there are in fact two beds cut in 
this shaft-tunnel, the smaller bed underlying the other, and with a dip 
which would carry the two beds together at some distance beneath the 
floor." 



vGooglc 



HCO.N'OMICAL GEOLOGY. 



"Another instance occurs on tl:c Tniehlood plantatior., where the two 
ore-beds gppear to he only 200 yards apart at their outcrops and eeem to 
dip different ways, wliich I. explain by reference to the fake surface dip 
of the Sergeant Shaft and bed. The Trueblood section is as follows : 



The sections mado at the Shaw plantation (Shaw range) fiirnisii a far- 
ther illnstration of these irregularities. " Tlie ore-bed is full 6 feet 
across, solid ore, — a very green, chloritie, mica slate, rock-ore. In this 
run of 800 yards, there are apparmthj two hundred, thousand (200,000) 
tons above water level, in the one C foot bed. The outcrop runs along 
the top of a hill ahont 100 feet above the bottom of Haw'Jiiver Valley. 
There are apparent variations in the dip, some of the outcrops seeming 
to be vertical, whereas the principal part of the mining has already 
shown a distinct dip towards the southeast and south." The average dip 
of the ore beds of this second range was observed by Dr. Lesley to be 
considerably less than that of the Tuscarora beds, as is shown in the 
ideal section on page? 

Tlie quantity of are vrhicli this remarkable range is capable of yield- 
ing is obviously immense. The number and extent of the beds have 
been noted. Their size varies greatly, as is shown in several of the dia- 
grams. ■ " They consist of strings of lene-shaped masses, continually en- 
larging and coiiiracting in thickness, from a few inches to 6 and S feet. 
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The principal beds may be safely estimated on an average of four feet, 
and in the beet mining loealitiee, the average yield of a long gang-waj 
may reach five feet." "It is evident that centuries of heavy mining 
could not exhaust it, for each of two or three principal beds may be en- 
tered and mined at fifty places." 

The kind of ore has been stated in general terms as tifaniferons mag- 
netite. More particularly, not only titanium, bnt chromium and manga- 
nese are cnitbrmly present, as will be seen from Dr. Genth's analyses, 
given below. " The ore belongs to the family of primary ores, the same 
family to which the Champlain (or Adirondack) ores, the Marqwette (Lake 
Superior) ores, and the ore of the Iron Mountain in Missouri, belong. It 
is very similar to the New Jersey ores, which are so extensively mined 
for the furnaces on the Lehigh river. It ia a mixture of magnetic crystals 
and specular plates of Besqiiioxide of iron, with quartz, felspar and mica, 
in a thousand varying proportions. Sometimes the bed will be composed 
of lieavy, tight, massive magnetite (or titaniierons magnetite), with very 
little quartz, &c.; at other times, of a loose, half-decomposed miea-Elate, 
or gneiss rock, full of scattered crystals of magnetic iron. The ore is, in 
faot,adecomp03ahle gneiss roek, with a varying percentage of titaniferous 
magnetic and specular iron ore, sometimes constituting half the mass, and 
sometimes almost the whole of it." 

Dr. Genth, who made a special chemical and mineralogical study of 
these ores, says in his report, published in the Mining Hegister, "All 
the ores consist of mixtures of magnetic iron with titaniferons hematite, 
or menaceanite, probably also with rutiie (titanic acid), mixed with a 
ehUiritic mineral, or a silvery micaeious one resulting from its decompo- 
sition. Some of the ores contain alumina in the form of granular cor- 
undun', io one or two places in such quantities that they become true 
emery ores. None of the constituents could be separated in a state of 
such purity that in all cases their trne mineralogical character could bo 
verified by analysis." 

But besides these characteristic ores of the beds described. Dr. Lesley 
mentions beds of ochre of various sizes, " as one of the constituent ele- 
ments of the whole formation. Wiiat the exact relationship of these 
ochre beds to the magnetic ore beds, I do not know. But the ochre out- 
crop seems to be always in the immediate vicinity of the ore beds. The 
largest exhibition ,of ochre which X saw, is on the I. Scmers plantation, 
on Urnshy Creek. Here an ochre bed twenty feet thick rises, nearly ver- 
tical, out of a gully in a hillside covered with small pieces of fine, com- 
pact lire. The whole aspect of this place gives an impression of an 
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abundance of ore beneath the surface, but no openings on the beds which 
have furnished these fragments have been made." 

The following tabic presents the analyses of sixteen samples, collected,' 
as stated, by Dr. Genth, along the whole length of this range of ore beds 
in 1871 T 



silicic Add 


o.re 


5.68 


Titanic Acid 


13.53 


11.67 


Mag. Ox. iron, 


79.58 


ra.7* 


Oi. Man. and Cobalt, 


0.81 


0.64 


Oj. Chomiura, 


OM 


0,48 


Alumina, 


1.6S 


5.08 


Magnesia, 


3.79 


2.61 



I1.S5 18.28 13.8! 



100,00 100.00 100.00 100.0( 



4.14 0.75 10,8( 
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Silicic Acid, 0.50 

Titanic Acid, 12.27 

Mag. Ox. Iron, 79.16 

Ox. Man. and Cobalt, 1.21 

Ox. Choinium, 0.57 

Alumina 3.62 

Magnesia, 2.04 

Lime 0,63 



l.SO 


0.74 


1.39 


0.98 


4.46 


13.82 


0.78 


3.42 


4.81 


76.80 


42.77 


46.29 


1.53 


1.30 


1.00 


1.27 


0.97 


1.07 


0.30 


trace. 


2.66 


3.83 


52.24 


44.86 


3.09 


1.80 


0.68 


3.27 


0.69 


0.55 


0.84 


0.91 



Metallic In 



. 100.00 100.00 100.00 100.00 100.00 
57.32 54.17 55.61 30.97 33.52 



The following are Dr. G.'s notes in part: "Nos. 28 and 39. K. K. 
Swain, Davidson county. The ores on this place are both massive and 
granular magnetite, with small admixtures of greenish chlorite, mostly 
between the fracture plants, partly altered to the above-mentioned silvery- 
white or brownish-white micaceous mineral, and those in which the latter 
forms a conspicuous constituent. Both kinds were analyzed ; 28, the 
massive ore ; 29, the micaceous. 

No. 30. Elisha Charles, Guildford county. The ore is granular, iron- 
black, with small quantities of the silvery micaceous mineral. 

No, 31. Widow Oook. The ore is similar to the last, although a little 
more chloritic and micaceous in little patches throughout the mass. 
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No. 32. John Clark. The ore closely rescinbles that from the Widow 
Cook's planlation. 

No. 33. Widow Stanly, Sergeant Shaft, The ore is compact, granular, 
iron-hlaek ; it shows rarely octahedral crystals of magnetite, and is as- 
soeiated with dark green, foliated chlorite, especially on the fracture 
planes. 

Nos. 34, 35, 36. Widow McCnieten. The greatest variety of ores exist 
at ihie plantation. They are peculiar hut highly interesting and iinpor- 
tant. No. 34 is the soft micaceous ore ; 85, the magnetic portion of 34; 36, 
the non-magnetic portion. 

No. 37, W. A. LewiF. Yery fine granular ore, with very little ad- 
mixture of chlorite. 

No. 38. Levi G. Sliaw, Rockingham. Fine-grained, black, slightly 
micaceous; shows a somewhat stratified structure. 

No. 39. P. Hopkins (Alcorn Farm), Rockingham. Very fine-grained, 
black, fragile ore, with little admixture of foreign enbatances. 

No. -40. Granular, reddish ore. It lias much the appearance of a gran- 
ular reddish-brown garnet, for which it has been mistaken, nntil the 
analysis proved it to be not a silicate, mixed with granular magnetite, hnt 
corundum. 

If this and the nest should be found in quantity, they would be of con- 
siderable value, as a good quality oi emery. 

Ko, 41. Granular grayish ore. This is of ii similar quality, and is found 
:at the same locality ; the minute grains of corimdum have a yellowish or 
■brownish-white color, and show in many places cleavage fractures, which 
give it the appearance of a felspathie mineral. 

From these analyses it is seen that the average of the ten specimens of 
■original iron ore, which represent the whole range for a distance of nearly 
50 miles, is 

Iron 54.61 per cent. 

Titanium 8.07^13.24 per cent, of titanic acid. The ratio between 
iitaninra and iron i9=l ; 6.77. 

Ail the ores were examined for sulphur and phosphorus, and were 
found to be entirely free from tiiese substances." 

As there seems lu 1 ■.■ an unfavorable impression of the titaniferous 
ores in some quarters, it is worth while to quote Dr. Lesley on the sub- 
ject of the effect of titanic acid in iron ores, as there is no higher au- 
thority in this country : "This kind is difficult to %fae\t in the high-stack 
blast furnaces ; but makes the best iron in the world, when smelted in 
the Catalan forge ; and is of great value for the lining of puddling fur- 
naces. It serves the same purpose as 'the Lake Snperior ore, which is 



vGooglc 



ECONOMICAL GEOLOOY. 247 

brought in large quantities to Pittaburgh and the surrounding district of 
Eastern Ohio and Western Pennsylvania, for lining puddling furnaces 
and to mix with poorer ores in the blast-furnaces. 

The titaniferoue magnetic oi;es of the Ottowa region, in Canada, are 
also brought hy a long and expensive route to Pittshnrgh, to mix with 
Pennsylvania ores. These Canada ores are of the saiiie geological ages 
and of the same mineral character as the Tiiscarora ores under considera- 
tion. There cannot be a question that these Tuscarora North Carolina 
ores will eoraraand a high price at the iron works of Eastern Penn- 
sylvania. 

The trial of the ore has been made by Mr, Nathan Powland, at his 
works in Kensington, Philadelphia. Five tons were forwarded for trial 
as lining to puddling furnaces. Mr. liowland expressed liis opinion that 
it stood up three timus as long as the Cbamplain ore, which he nses for 
that purpose. The difference is due to the superior compactness of titani- 
furoua magnetite over that of pure crystalline magnetite. I believe that 
mining operations here wonld be enceessfnl, if they were entirely con- 
fined to this ouo branch of the bnsiiiess, so great is the demand for the 
best puddler's lining ores." Dr. Lesley says that these ores are "essen- 
tially like those of Northern New Jersey, as to age, situation, consistency 
and general composition," but unlike in this titaniferons quality. "The 
New Jersey ores seldom possess this property, and in any case, only in a 
low degree. The Canada ore and the ores of South Sweden hold large 
quantities of titanic acid; even as much, sometimes, as between 30 and 
40 per cent. A small, — very minute quantity of titanium in pig iron, is 
believed to add greatly to its value, increasing its hardness and firmness, 
and its ability to stand wear. The Canadian ores were introduced to the 
Pittsburgh iron works for this end." 

It has been stated above that these titaniferoiis ores are difficult to 
smelt, "requiring a much higher heat in the stack to decompose, than 
oxide of iron does." Put they labor under another disadvantage, of 
suffering a loss of iron in the process of Siuelting ; the reason of which is 
that " the only solvents of the titanic acid are the double silicates of iron 
and lime, or iron and alumina and lime, or iron, potash and lime, &c." 
And of course the more titanic acid, the greater the waste of iron in the 
slag. These Guildford ores tlrerefore "have the advantage, that, while 
many of the Canada ores hold 25 and 30 and 35 per cent, of titanic 
acid," those contain less than 14, on an average. And at the same time 
"they have all the advantage which the presence of titanium affords: 
1st. making the ore so firm ihat it is the best possible for lining puddling 
furiTaces ; 3nd, making the iron tonsher and harder, like the best Swe- 
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disli iron ; and Srd, imparting a certain qnality, (the cause of which is 
not yet nnderetood), which adapts the iron especially for the nianufacturo 
of steeV " The titaiiized iron ie fontid to be exceedingly strong, and ie 
nsed in Europe for armor plates, commanding three times the price of 
ordinary pig iron," Muchet's steel is made from titaniferons ores, for 
the manipnlation and utilization of whicli, in the manufacture of eteel 
and high grade iron, that gentleman has taken out nolesa than 13 patents 
in England, where Norwegian ores containing 41 per cent, of titanic acid 
are successfally employed, as stated by Dr. Lesley on the authority of 
Osborne. 

" There is no question that titanium in iron ore favors the production 
of iron peculiarly suited to con-version into steel. T!io English steel trade; 
has always largely depended on Swedish iron; aiid I believe that the 
titaniferons ores of the United States, (and they are far from abundant), 
will become annimlly more and more valuable, on account of the demand 
increasing for the best iron for steel making purposes." 

Dr. Lesley refers also to the fact that the oehre-beds already described 
as accompanying the iron ore range, furnish a superior iiux for these ores. 
" The ochre must become a fluid double-silicate, without robbing the ore, 
and will carry off the excess of titanic acid." 

An analysis by A. A, Fesqnet, which he gives of "this ochre, wiiich 
forms large beds on the outcrops of the more ferruginous folspathic rocks," 
is added : 

Sesqnioxide of Iron, 19.4S 

Silica, 34.12 

Alumina, , 33.21 

Water, ifec, &e., 13.24 

So that this ochre will furnish more than enough oxide of iron for tfi© 
slag, and will therefore increase the run of iron. 

I add a few of Dr. Lesley's general conclusions as to the quality, quan- 
tity, uses and value of these ores, 

"The quality of ore, althougli varions and suited to at least two 
branches of the iron manufacture, is of the very Urst rate — none better 
in the world." 

"The soft ores wilJ smelt easilyand make magnificent iron ; absolutely 
the very best ; perfectly [nalleable, tough and strong." 

" The hard ores will command a high price for puddlers' linings ; will 
be in demand for mixing with poorer ores of other regions," as are those 
of Canada and the Champlain ; "and will have an especial value for the 
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Siemens and the Beesemer processes, and the steel mannfacture generally." 

*' The quantity of ore is limitless." 

" It would be the best policy to bring the ores to nature on the spot. 
Small charcoal blast-furnaces and groups of Catalan forges, are possible in 
a country so well provided with wood, and where any amount of labor 
can be got &p the lowest price. The geology is all right; the mineralogy 
is all right ; the region is a good one ; population numerous ; food plenty ; 
labor abundant and cheap ; railroads at hand." The range is crossed by 
two lines of railroad, and portions of it lie within 6 miles of a third. 

Another probable advantage is the proximity of the Dan river coal. 
Although no satisfactory exposures of this coa! have been made, yet there 
are good reasons for believing that it is both abundant and of good quality, 
from eoiue explorations recently made by the North Carolina Centre Iron 
and Mining Company, about Stokesburg, and from the results of the trial 
of the coal from tbo shaft near Loaksville, during the late war. 

The views of Dr. Lesley have been presented at some length, not only 
because, buing from another state, and that a large iron manufacturing 
state, his opinions may be supposed to be given without bias, but chiefly 
because of hia eminence as a geologist and especially as the highest au- 
thority in this country in everything connected with the geology, minera- 
logy and metallurgy of iron. 

Any one who has the least knowledge of the present drift of the iron 
industry of the world, and of the controlling importance of high grade 
ores, is prepared to realize the immense value of such deposits as those 
just described in Guildford and in Harnett, Chatham, Orange and Halifax. 
For the manufacture of the common qualities of iron, England has un- 
equalled advantages in her wondetful Cleaveland beds of fossil ore, and 
her clay iron stones and black band ores, mined in unlimited quantities 
from the same pit with the coal by which it is smelted, lint for ores of 
the better class, adapted to the Bessemer and other processes for steel- 
making, and for the better kinds of iron, England is already confessedly 
dependent, in a large measure, on other countries. Her principal domes- 
tie resource is the Cumberland red hematites. And npthing could be 
more precarious than the supply from this source. This hematite is 
compact and mammillary, of a briek-red color, and occurs in pockets and 
irregular masses, of the most uncertain forms, distribution and magnitude. 
In fact the masses are simply the fillings of cavities of the most irregular 
and lawless shapes and forms which had been dissolved out the paleozoic 
limestones in which these ores occur. So that each mass or pocket has 
to be sought for and mined independently. And but for the introduction 
of the American Diamond Drill, it is difficult to understand how profita- 
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ble milling coald be carried on, after the exhaustion of the comparatively 
few masses which happen to make an outcrop. These ores are of very 
fine quality and commanded the remarkably high price of S9.00 a ton at 
the pit's mouth at the time of my visit in 1873. And the largest heap& 
of ore to bo seen at the furnaces of Scotland and England, where mallea- 
ble iron or steel is made, are Spanishred hematites, to procure which,- 
English capital has penetrated by rail a hundred miles from the coast, 
into the province of" Bilboa. I happened also to hear of a transaction 
of thejdav before, by which a Scotch iii-ra contracted for three milHoneof 
tons of the famous hematites of the island of Elba, so popular with the old 
Eomans, twenty centuries ago. And it is well known that English capi- 
talists and iron associations are sending their experts and foremost iron 
manufacturers to investigate the iron rt^sourccs of this country. The ores 
which fix the sttention of these experienced scientific and practical Eng- 
lishmen, are chiefly of the class under consideration, — the better class of 
iron and steel ores, — the Marquette region, the Iron Mountain, i&c. It 
is OTily necessary that the numerous deposits of such ores in this state 
become known. If we could have a full report (such as the above) by 
Dr. Lesley, on each one of half a dozen iron ore ranges in the state, capi- 
tal would not be long in finding a way to utilize them. 

This Guilford range of ores has not been traced to its termination in 
either direction, and doubtless other valuable beds will be dis- 
covered; and there are already indications that there are outcrops of the 
same kind of ore as far northeast as Caswell county, some very fine speci- 
mens of magnetite having been brought to the Museum from that 
county. 

There are also other iron ore localities in Kockingham, which do not 
belong to this range ; for example, near the Virginia line, in a northeast 
direction from TJadison ; and again two miles below the mouth of Smith's 
river, (Morchead's Factory), there is a bed of red hematite iron ore, about 
ten inches thick at the outcrop. It is very dense, heavy and hard, nncrystai- 
line, and almost juspery, and is no doubt a good ore, judging from its ap- 
pearance. 

Jron Ores of Meoklenhurg and Cabarrus.— ^o iron mines of any ex- 
tent, have been worked in these counties, hut ore has been fonnd in a 
number of localities. Hand specimens of magnetic ore of great pnrity 
are frequenty brought to the Museum, and a systematic search would no 
doubt reveal workable beds, fragments of a very heavy, black metallic 
ore are found in considerable quantities on the farm of Mr. Geo. Phifer, 
three miles from Concord, and some little search was made during the 
war, but not enough to reach any satisfactory conclusion. A few trenches 
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of one or two feet depth exposed only email seams of ore, bnt of the 
beet quality. Some explorations wore made ako in the soatliern part of 
Mecklenburg at the same time, in the Sugar Creek neighborhood. Nn- 
nieroua blocks of a remarkably pure granidar magnetic ore were found 
scattered over several aeres of surface of an old field, and along tlie public 
road ; and several trenches were cut, which exposed two or three veins of 
one to three and, four feet thickness. Adequate search would no doubt 
bring to light still larger veins, judging from the size and number of thC' 
surface fragments. Some twelve or fifteen miles north of Charlotte, in 
the Hopewell neighborhood, a very notable quantity of surface fragments 
of large size are found in an old field and skirt of woods adjacent. This 
is a epecuiar ore in a gangne of qiiartzite, not imUke the Cliapel Hill Ore. 
No exposures of the vein, however, have ever been attempted. Speci- 
mens of a very fine micaceous hematite have been brought from the upper 
end of this county also, but no information of precise locality or extent. 
The ores of the southern end of this county and of Cabarrus are found 
in tlie syenyte, so prevalent in the region. 

Iron Ores of Ga&ton, Lmeoln and Catawba. — In these counties is one 
of the most extensive ore ranges in the State, It is also the best known 
and best developed of them all, and has been the principal source ot our 
domestic supplies of iron for a hundred years. Some of the furnaces of 
the region were put in blast during the Revolutionary war. The ores are 
predominantly magnetic, with a variable percentage of hematite, and are 
found in the belt of talcose and quartzitic slates, (supposed Hnronian)^ 
called elsewhere the King's Mountain slates. The direction of this range 
of ore-beds is coincident with the strike of the slates, and is about 
N. N, E. from King's Mountain on the southern border of the state, to- 
Anderson Mountain, near the Catawba Giver, in Catawba eonnty. These 
ores are also mostly of a very slaty structure, and friable. In fact they 
may be generally described as magnetic and specular schists, being talcose,. 
chloritie, quartzitic or actinolitic schists impregnated with granular mag- 
netite and hematite (itabirite). These beds have a westerly dip, with the 
rock strata, at a very high angle, usually nearly vertical. The general 
range of the beds is accompanied and indicated by a iine of quartzose 
slaty ridges, or knobs, the quartzite lying usually to the west of the ore- 
beds, but occasionally on the east and sometimes on both sides. To Mr, 
G. B. Hanna, who has lately made an examination of many of the beds 
for the Survey, I am indebted for several valuable observations. He 
states that for a considerable part of the range there are two parallel|bed9, 
the more westerly being generally the larger and more productive, their 
thickness running from 4 feet (and soraetimeeas low as 2 feet) to 12 ; the 
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interval of 12 to 20 feet between them being oeenpied by talcose and 
chloritic slates, with a littte ore in kjors. The beds generally occur 
in lonticular masses, or flattieh disks, which thieken at the middle and 
thin ont towards the edges, having nearly the same dip with the bed ; but 
they do not succeed each other in one plane, their edges overlapping so 
as to throw the tipper edge of the lower behind the lower edge of the 
upper. The ore has been generally mined in a very rude and wasteful 
fiishion, the operations seldom penetrating beyond water-level, 50 or 60 
feet, and generally limited to surface openings. The range naturally 
divides itself into two groups of beds, the northern and the southern, the 
one lying mo^tly in Lincoln, and the other in Gaston, The most con- 
siderable of the Jjincoln beds and the one which has been longest and 
most extensively wrought is known- as the Big Ore Bank. This is sit- 
uated 7 or 8 miles north of tho C. C. Eailroad, and, as is usual with the 
outcrops of these beds, is on a hill or broad ridge. There are several bods 
evident, but tho scattered and partially filled openings do not furnish the 
means of arriving at a satisfactory notion of their exact relations. The 
quantity of ore, however, seems to be very great, the thickness of the beds 
at some places being estimated at about 18 feet. Tho surface of ihe hill 
is still covered with a coarse dark magnetic gravel, after all the largo frag- 
ments have been removed, and several crops of the gravel also, as they 
weather ont in succession. Several furnaces and a number of forges have 
been supplied with ore from this point for a long period, Following the 
compass course of tho outcrops, about N. 20° E., a succession of ore beds 
is encountered at intervals of one or two miles, to the southeastern base 
of Anderson Mountain, — the Brevard Ore Bank, the Robinson Ore Bank, 
the Morrison Ore Bank, which last extends into Catawba county. The lat- 
ter of these was not much opened until the late war, when the Stonewall fur- 
nace was erected in the neighborhood, and a considerable quantity of iron 
manufactured. The thickness of the beds is given by Mr, Hanna in the 
general statement quoted above, as ranging from 4 to 12 feet. The (qual- 
ity of iron manufactured from this range of ore beds has always been 
good ; and all the furnacej on this part of tlie range were put in blast 
after the war, for the purpose of supplying a high grade charcoal-iron for 
the northern market. 

Limestone for fluxing is found convenient, in tho rango of beds which 
accompanies these slates, one to two miles to the west, from King's Moun- 
tain to a point several miles beyond Anderson Mountain. 

A few miles northwest of the last named mountain is a bed of limo- 
nite 5 or 6 feet thick, which was opened during the war, and furnished 
ore for a Catalan forgo erected on a small stream near by. 
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Several ini'Ioa further, in a northwesterly course, — 7 miles southwest of 
Newton, there is a series of ore deposits, known as the Forncj Ore 
Bank, whose mineralogieal character and geological relations are entirely 
■difibrerit from those of the ore-beds of Lincoln county. They occur in 
the syenytic belt which will be noted on the map, as lying in a narrow 
zone of 3 to 5 miles, parallel to tho slate belt, ncross these counties, from 
the great bend of the Catawba Kiver nearly to S. 0. The ore is a re- 
markably (jure magnetite, heavy, black, metallic and nongranular, for the 
most part. It occurs in irregular xnaBses,—^ckeis, which eeem to be 
scattered very disorderly throiigh the massive syenytic rock. So that the 
proper way to meek for it is by the miner's compass. Tiie iron manufac- 
tured irom it in the forges of tho neighborhood, particularly at Williams', 
was in mnch roqncst before and during the war, being very malleable, 
tough and strung. All the Womns which could be procured at the naval 
works in Charlotte during the war were used for the manufacture of 
shafts for ironclads and bolts for the cannon of the coast forts. At a point 
6 or 7 Tnilea nortlieaeterly from this, is the Barringer Ore Bank, which is 
some two miles southeast from Newton. This ore is of the same charac- 
ter and geological relationships as the last. Some of the ore is mere granu- 
lar and it is occasionally disseminated in grains in a light colored, granitic 
gangue. Several thousand tons of ore were mined here during the war. 
The openings which extend in a double line about 100 yards, did not 
penetrate more than 15 to 20 feet ; so that no proper development of the 
deposit has been made. The vein is apparently nearly vertical, but it 
was not snf&ciently exposed at any point, on aeconnt of the flUing up of 
the pits, to give an opportunity for measurements of size or dip. But the 
ore is of the best quality ; and the distance from railroad is only about 2 
miles. There is also another deposit in Lincoln county which does not 
belong to the series of beds above described. It lies about two miles 
east of Lincolnton on the plank road, and is traceable some hundreds of 
yards thronfjh the forests by the surface fragments, which are widely 
scattered. The ore is liraonite. No exposures of the deposit have ever 
been made, but t!ie quantity must be considerable. Magnetic ore, no 
doubt belonging to the regular ranges of ore-beds, is found at other points 
in this county, notably on Major Graham's place, 4 or 5 miles north of 
the railroad, but no mining has been done here. 

The lower part of the great iron range under consideration is mostly 
found in the southern half of Gaston, as the upper was mainly limited to 
the northern part of Lincoln. The ore-beds which have been opened 
and wrought are all found south of tho South Fork of Catawba, and of 
its principal tributary, Long Creek, in the neighborhood of King's Monn- 
31 
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tain and its epure, and affiliated ridges. Tlie rocks liere are tlie same body 
of elates, — talcose, argUlaceone, quartzitie (itaeolumito of Lieber), wiiich 
carry the ores of Lincoln. And the most prominent ore-beds of the 
King's Monntain region are of the same character as those of the same 
range already described, — granular, slaty, but with a larger admixture of 
hematite, and eo having a decidedly red streak. These ore-beds appear 
to eonstitnte a double parallel range, the divisions much more widely 
separated tiian in Lincoln. The Yellow Ridge Ore Bank, on the most 
southerly outcrop, at the western base of King's Mountain seems to be- 
long to the eastern division. The bed here, which has been extensively 
wrought, and was penetrated to a depth of 120 feet, is reported by Mr. 
Hanna and others to be 16 feet thick (occasionally 40), with a steep wes- 
terly dip. Hanna says of the ore, "it is notably magnetic but more 
highly peroxidized than that class of 'gray ores' generally." It is iinely 
disseminated in a talcose gangne, being strikingly like the ores of Lincoln 
county. At the western base of Crowder's Mountain, in a northeasterly 
course, on this range, is the Fulenwider ore-bed, on the headwaters of 
Crowder's Creek, and near the forge ; and still further in the same direc- 
tion Mv. Ilanna speaks of a field which is covered thickly with fragments 
of ore, althoiigb no bed has been exposed. 

There is also a notable succession of parallel beds of magnetiferous 
arenaceous slates in a nearly vertical position and with a northeast strike, 
on the summit of Crowder's MouutHin. 

The following analyses of several samples of these Crowder Mountain 
ores have been furnished by Ilanna: 

42 43 44 45 

Silica,* H.03 ii3.14 9.2T 2.58 

Peroxide of Iron, 72.00 58.3(3 75.17 84.53 

Protoxide iif Iron, 2.03 5.40 

Sulphide of Iron, 0.09 0.12 

Sulphuric Acid, ; 0.02 0.12 

Phosphoric Acid, 0.05 trace 

Loss by heating, 1.65 2.7S 

Metallic Iron,. . . .- 52.02 4.^.13 

These anaiyses show a high grade of purity. 
No. 42 is from the slaty beds of the Pinnacle. 

*And a small percentage of 1 JtAnic Acid. 
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There are other beda or veins of iron ore on the east eide of Crowder's 
Mountain, one of which, abont a mile distant, a friend reports having 
traced two miles by its outcrops ; but no openings have been made here. 

There are three notable ore-beds on the western division of this part 
of the range, on the lands known as the " High Shoals." They are the 
I'h'ffuson, the Mlison and the Costner ore banks. The first is the most 
southerly. It ie a granular magnetic ore, with much iron pyrites, which 
has been Miperfieially changed to limonite. This bed has been long 
worked, but the sulphur has always lowered, more or less, the quality of 
the iron made from it. The Ellison ore bank is abont a mile northeasterly 
on the range. This has been worked for a great while, and has furnished 
an immense amount of ore. Its quality is very high. 

The heavy iron castings for the Rolling Mills at High Shoals were 
made from the furnace hearth, and, after seven years use,' show scarcely a 
sign of woar; and car wheels made of this iron were very extensively 
used dnring the late war, and were found by all the railroads which need 
them, " equal to the best manufactured from the Salisbury iron," as testi- 
fied by the Superintendents and other officers of the most important lines, 
on some of which " as many as 2,000 car wheels, made principally from 
this iron, were in use" at onetime. "In eastings where strength and 
durability are specially required," it is pronounced by several of those 
officers most familiar with it, as " having no superior." This ore is a slaty 
granular magnetite, with much hematite, and generally has a very red 
streak. The slate contains actinolite, as well as some chlorite and talc. The 
bed has the strike of the enclosing slates, N. 30° E., and a steep westerly 
dip, nearly vertical, and a thickness of twelve to eighteen feet; it has 
been worked to a depth of more than 100 feet, and at this level is eighteen 
ieet thick. 

The Costner Ore Bank is about three miles in a northerly course, on 
the same line, and one mile cast of the furnace (" Long Creek "). This 
has more of the seeming of a vein, from its associations and generah 
character. The rock ie granitic and syenytic, and one wall is a bed off 
crystalline limestone, twelve feet thick. The ore is a very dense, metallic;' 
and stiberystalline magnetite, and is very free from impurities, as, willi 
be seen from the analysis below ; and the bar iron raado from it is very; 
tough and strong. The vein is ten to twelve feet thick; anditisreportedl 
by the miners who last penetrated it, at a depth of over 1(K> feet, to be^ 
above twenty feet thick. 

There are two other imp<irtant ore beds on this tract, — " High Shoals,'^ 
but they do not belong to the regular range of ore beds which we have 
been considering, being out of their line to the west, and of a very dif- 
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feront eliaracter.-Tlie ore nearest totli<; line of the deposits last deeeribed 
is the Mountain Ore Sank. It is on a high ridge, or mountain spur, 
(Whetstone Mountain) 2 or 300 feet above the leyel of the general level, 
and some two miles west of the Purgeson Ore Bant. It, is. a regular vein 
of linjoiiitc, fibrous, radiated, mammillary and cellular; a portion of it a 
dirty bhiisli-blaek, earthy mass, with a disposition to break out in small 
angular fragments,^— evidently manganiferons and derived by decomposi- 
tion from the carbonate of iron; The vein is four to eight feet thick, asso- 
ciated with a heavy quartz vein, in a quartzo-argillaceous slate, and has a 
strike N. 35° E., and which does uot vary more than 1° to 5° from the 
vertical (towards the west). It is remarkably pure and will no doubt 
become valuable in the manufacture of Spiegeleisen. The second vein 
the Ormtmd Ore BanJc, is in the siato bolt also, and is probably a vein, 
(no exposures of it were visible on account of the filling up of the pits). 
It has been, worked quite extensively before and during the late M'ar ; and 
the iron has a high reputation in the region. It is specially preferred for 
wagon tires, and is said to outlast those made from any othej- iron. The 
vein is reported to be 8 to 15 feet thick. Tlio strike is N. 35° K. Tlie 
ore is fine granular, of a dirty brownish-red color, and much of it is fria- 
ble and easily falls to powder. This ore is manganiferons like the last, 
and is a hematite, which is partly hydrated and limonitic, (turgite ?) 

The following analyses, by Dr. Gentli, will show the high character of 
these ores ; 

46 47 48 49 60 

Magnetic Oxide of Iron, 93.18 

Se^quiosido of Iron, 

Oxide of Manganese, 0.28 

Alumina, 0.44 

Magnesia, 2.23 

Lime,.... 0.35 

Silica and Actinolitc, 4.34 

Water, 0.18 

Iron, 66.75 53.44 57.50 60.66 61.99 

Dr. G. adds : " Those ores contain neither sulphur nor phopphonis." 
No. 49 contains a trace of cobalt. No. 42 is the Costner ore; No. 43 
the Ellison ; Nos. 48 and 49 represent the fibrous limonite, and " raan- 
ganiferous limonite, resulting from the decomposition of sid-erite," of 
the Mountain Mine ; and No. 50 is the Ormond ore. 
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There are five fnrnaees on this range of ores, one on the High 
Shoals tract, — the southern part of it, and four on the northern. 
One of tliese hae been in operation between 90 and 100 years, the 
others 80, 60 and leas, down to 12 years for the last and most northern, 
— the Stonewall, at the base of Anderson Monntain, built during the war. 
These are all charcoal -furnaces, of a capacity ranging from 3 to 6 tons. 
And there are many Catalan forges, both in these and the adjoining 
counties, which have long supplied the local market, and with a much 
better quality of iron than could be gotten in the general iron market of 
the country. The belt of limestone, which forms an unfailing term of 
the King's Mountain slates through their course, lying generally about a 
mile west of the iron ore-beds, and the abundance of timber and water 
power have furnished the most favorable conditions for the cheap produc- 
tion of good iron. And the itacohimitie sandstone of the series furnishes 
excellent material for hearths, a " firestone " much superior in durability 
to any Are bricks procurable. 

Iron Ores oj Yadhin, Surry and Stokes. — The ores of this region 
occupy a relation to the Pilot and Sanratown Mte. eitnilar to that of the 
Gaston and Lincoln ores to the King's Mountain range. They are found 
along the base and among the spurs and foot hills of the range. And 
like them too, these deposits divide themselves into two groups, geo- 
graphically, one ia Stokes and the other in Surry and Yadkin. They 
are all magnetic and granular, but differ, in the two gronps^ in their 
mode of occurrence. In the latter case the ore is disseminated in grains, 
for the most part through mica slatea and gneiss rocks, and the earthy 
and rocky matter often bears a large proportion to the ore and requires to 
be separated by stamping and washing before il is sufficiently concen- 
trated for the forge. The rock is generally decomposed to a great depth 
and the grains of ore are easily separated by very rude and cheap means. 
The ore-beds of this group have been long known, and have been used 
to some extent as a source of local supply of iron. They were described 
by Dr. Mitchell in 1 843, as follows : " There is a series of beds extend- 
ing in a northeasterly and southwesterly direction from the Virginia line to 
the Yadkin Kiver. There are also some beds on the sonth side of the 
river." An example of this magnetiferons gneiss, and of the mode of 
occurrence and the method of mining, concentrating and reducing the ore 
is seen on Tom's Creek, in Surry county, a few miles northeast of the 
Pilot Mountain, The decomposed gneiss of the ore-bed has little ap- 
pearance of an iron ore, and is in fact distinguishable mainly by its su- 
perior weight, the grains of magnetite merely replacing, in %-arying pro- 
portions, the mica and hornblende of the rock. And consequently the 
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beds are not defined at all ; tlie rock is worked in any direction where it 
is fonnd to. pay, and the excavationa are made in the most irregular and 
11 n definable fashion. 

Another ore-bed and two forges (Hyatt's), arc found on the west side of 
Ararat River, near the month of Bull Rnn Creek, This ore-bed is nearly 
west of the Pilot, in a light-colored slaty guoissoid sandstone. A third 
ore-bed, which has been worked for niany years, known as Williams', is 
four miles northwest of Rockf'ord. The rock is a hornblendic gneiss, and 
the mode of occurrence of the ore is very much as on Tom's Creek, 
but it is more disposed to gather into bunclies and pockets and solid 
masses. The iron made from, the ores of Surry has a good reputation in 
the region ; they are apparently very pure. On the south side of the 
river, there is a series of ore-beds running from the river in a southwes- 
terly course to Deep Greek, nearly across the county of Yadkin. There 
are a number of mines here, the most noted of which are the Ilobson 
Mines. The ores are very much like those on Tom's Creek, but the 
beds are better defined, and the ore more concentrated in definite strata. 
The analyses below, by Dr. Genth, wil! show the character of the ores 
of this county,: 



Mag. Oslde of Iron, 93.61 53.87 58.13 71.6? 74.48 86 39 70.01 79.75 

Ox.Maii., 0.11 0.8S trace trace 0.04 trace 0.48 0.81 



Oslde of Copper, 0,10 0.09 0.05 0.10 

Alumina, O.SO 0.45 1.88 3.46 

Magnesia, O.se 1.94 0.19 0.10 

Lime, 0.45 3.14 0.36 0.57 

Silica, Actlnolito, Epidote, &o,... 4.63 37,24 40.60 34.63 

Phoaphoric Acid, 0.05 0.05 trace trace 

Sulphur, 0.03 trace trace 

Water. &e., 0.34 0.79 0.57 



0.75 0.06 l.SO 



67.79 40.46 40.65 51.88 58.93 fi3.55 51.13 57.75 

The Hobson ores, several beds, are represented by Kos. 53, 54 and 57. 
These ores have been used in the forges of the neighborhood for many 
years. The ore-beds are in the northern part of the county, but others 
are fonnd southward of them, and are represented by the other analyses ; 
and the ores have also been used in the blomaries of the neighborhood 
for a long while. The other beds represented in the table are the Sand 
Bank (51), Bkek Bank (52), Hutchins' (55), Upper Bank (56), and 
Shields' (58). At East Bend also is an outcrop of magnetic ore, which 
is coarBBjf granular, and more free of rocky matter than most of the other 
deposits ; but it has not been operated. 
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This range of oi-c-beds extends southward across t!ie South Fork of 
Yadkin Biv-er into Dayie county, where the ore still preserves the same 
■characteristics as in the above mentioned counties, but of the extent of 
the beds and their distribution, I have no definite information. 
The northern or Stokes gronp of the range lies on tlie east, (north) side of 
Dan River, and within 2 and 3 miles of Danbury. These are collected for 
the most part in a gronp of parallel beds, in a dark to black and greenisli- 
■black luieaeeona and hornblendie gneiss, the beds being very well defined, 
and the ore concentrated in certain definite strata, and in the case of the 
Rogers Ore Bank, it is aggregated into considerable masses of pure gran- 
ular ore, of very coarse grain. This bed is 8 feet thick and has been 
worked on a considerable scale ; and an excellent iron was smelted in the 
furnace at Danbury during the war. Another bed reported to be 10 feet 
thick has been opened about half a mile east of the last, and two beds, {one 
of them 4 feet thick, the other not opened), have been discovered at different 
times within 300 and 600 yards of it, on the west. The ores are all mag- 
netites, with sometimes a smal! admixture of hematite. The following 
analyses are by Dr. Genth : 

59 60 61 63 

Oxidesoflron, 92.47 

Oxide of Manganese, trace 

Alumina, trace 

Magnesia, 0.20 

Lime, 0.13 

Phosphoric Acid, 0.00 

Actinolito, &c., 7.20 

W".ater, 



85.09 


79.71 


67.66 


trace 


trace 


traco 


0.70 


2.27 


0.17 


0.10 


0.17 


0.23 


0.29 


0.31 


0.19 


0.00 


0.00 


0.00 


13.76 


15.66 


31.75 



Metallic Iron, 65.34 61.74 57.13 49.03 

The purity of these ores is conspicuous. Phosphorus is wholly want- 
ing. Some samples contain a small percentage of pyrites. Manganese 
appears as only a trace in the analyses, but it must exist in larger propor- 
tions in some parts of the Ijed, as spiegeleisen is occasionally an accidental 
product. The above specimens of ore are all from the Rogers Ore Bank. 
There is also a small outcrop of limonite in the vicinity of the Rogers 
bed, of which Dr. Genth's analyses gives tho peroxide as 31.36 per cent; 
phosphoric acid 0.44. There are other outcrops of magnetic ore in the 
county, a notable one on the soutli side of tlie Sanratown Mountaiiit-, 
among the head waters of Town Fork of Dan River. It is evident that 
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here is an important iron range which must become a centre of nianufae- 
tare for the higher grades of charcoal iron whenever transportation shall 
have been provided, either by railroad or by the opening of the naviga- 
tion of the Dan, which is very feasible. The proximity of the Dan River- 
coal beds is anotlier advantage, which may prove of the highest importance^ 
whenever these beds shall be opened. 

There are in the Museum several very fine specimens of magnetic ore and' 
micaceous hematite, from (Forsythe county.) the neighborhood of, Salemi- 
south and west ; which malio it probable that tiiere are valuable ore de- 
posits in that section ; but no definite information of their extent is in 
hand. 

Iron Ores of Burke, Caldwell, &c. There are many valuable beds of 
limonite in a range extending in a northeast direction from the northeast- 
ern foot-hills of the South Mountains into the Urusby Mountains, — from 
Jacob's Fork of Catawba River, near the eastern border of Burke, across 
the Catawba, and by way of Gunpowder Creek, to the waters of Middle 
Little River near the eastern border of Caldwell; and beyond, near 
Rocky Creek, in Alexander, and even on the northern slopes of the 
Brushy Mountains in Wilkee, the same ores occur, being undistioguisha- 
ble in appearance, aud of identical lithological relations. These ores 
are associated with the peculiar kyanitic hydro-mica schists, and purplish 
paragonite schists, wliich characterize the region. 

There is a bed near the town of Hickory, reported to be 5 or 6 feet 
thick ; and 3 miles west, at Propat's, are a number of pits from which a 
quantity of oro was obtained daring the war; and at the distance of 6^ 
miles, on the Jands of Mrs. Townsend, a bed was opened some thirtj'^ 
years ago, and the ore, in considerable quantities, smelted in the ShuforiJ 
furnace in the neiglitorhood. The beds are not exposed in either of these 
cases, the pits being filled up. Tlie ore was mixed with the magnetite 
obtained from the Barringer Mine near Newton (already referred to), ami 
the iron so made is reported to have been of good quaHty. 

Iron was also made on Gunpowder Creek, Caldwell county, 30 or 40 
years ago, from a similar series of limonite beds. The quantity of ore is 
reported as large. The beds on Middle Little River, 13 miles southeast 
of Lenoir, were worked nearly 50 years ago, and the oro hauled 7 miles 
to Beard's furnace, on the Catawba River. The outcrops are traceable 
on the slopes of Melntyre's Mountain and Bald Mountain, near Mr. 
White's, on Miry Branch, for a distance of 2 to 3 miles, the outcrop on 
the former being about 3 or 4 feet, and on the latter 8 or 10 ; and it is 
reported that at some points the thickness is more than double the above 
figure. There is every surface evidence of abundance of ore. Being a 
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mountainous region, timber for fuel is abundant, and water power also ; 
and the proximity of magnetites and hematites, to be presently mention- 
ed, completes a very favorable combination of eirciirastances for the es- 
tablishment of iron manufactures. 

Specimens of magnetic ore are pf frequent occurrence in Burke county, 
and the western part of Catawba, of which there are several very fine 
examples in the Museum,^ — sent, one from a poiut near Hickory, and an- 
other from near Morganton, &e., bnt nothing is known to rae of the 
quantity or special mode of occurrenee. On Steele's Creek also in the 
northwestern part of Burke county, there is an outcrop of magnetic and 
hematite ore of the. best quality. The bed or vein has not been exposed, 
and the quantity cannot be safely conjectured. It occurs on a spur of 
Brown Mountain on the land of Mr. Estes. Limonifce also occurs in 
Brindletown, among the spurs of the Sonth Monntaius. 

A bed of superior magnetic ore occurs on Warrior Creek, not far from 
Patterspn, Caldwell county, and within a mile of the bend of the Yadkin 
Eiver. It is traceable hundreds of yards by large surface fragments of 
a fine grained heavy metallic ore, remarkably free from rocky admixtures ; 
and a similar ore is reported as occurring in large mass a few miles west 
on Mulberry Creek. Another very fine ore, a shining metallic, slaty 
hematite, of great purity, is found a few miles above on the spurs 
of the Blue Ridge, flanking the Yadkin Kiver, in a cove known as 
Eichlands. The smooth faces of the slaty masses of ore, as well as of 
the walling slates, are sprinkled quite thickly with small shining octahe- 
dral crystals of magnetite, many of which have been converted into 
Iiematite, eonetitnting a fine example of martite schist. The bed at this 
point outcrops only a tew inches in thickness, among the thin bedded 
and shaly, argillaceous and arenaceous micaceous slates of Linville, which 
show themselves in force along the flanks of the Blue Kidge in this sec- 
tion. The analysis of this ore, by Hanna, is as follows : 

63 

Sesqnioxide of Iron, 9(3.14 

Sulphide of Iron, 0.08 

Sulphuric Acid, 0.01 

Phosphoric Acid, O.OO 

Manganese, trace 

Silica, 3.25 

Alumina, 0.87 

Wafer, &c., 85 

MelalHc Iron, 67,32- 
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In the same neighborhood, on the farm of Mr. J. Curtis, on the banks 
of the Yadkin River, 7 or S miles above Patterson, is a heavy ledge of 
titaniferoiiB iron ore in a massive, granular, talcochloritic gneies of a 
light greenish-gray color. The ledge is exposed in a cliif rising sheer ont 
the river, and again in the steep face of a hill 150 yards distant. The 
■exposnre is not leas than 12 to 15 feet thick, and the surface is covered 
with heaps of angular fragments of ali sizes, np to a himdrcd pounds 
and more. The bed also contains a small proportion of sesqiiioside of 
chromium, amounting, according to Hanna, to 0.10 per cent. 

Some 10 or 12 miles northeast of this point, on the flanks of the Blue 
Kidge, near Cook's Gap, in the edge of Watauga county, occurs another 
outcrop of the specular (martite) schist of Richlands. The bed at this 
locality, which is called Bull Ruflin, is reported to be 3 or 4 feet thick at 
the outcrop, and the neighboring and enclosing rocks, granular qnartzose 
schists and other characteristic schists and slates of the Linville belt, are 
often impregnated, as well as the ore schist itself, with fine to coarse crys- 
tals of magnetite and martite. The ore so exactly resembles that at Rich- 
lands that it is impossible to distinguish them. There is also an outcrop 
of limonite near the same point, of which the Museum contains a speci- 
men, bnt I have no information of its extent. The quality of this ore is 
so high as to justify an exploration of this promising outcrop, and indeed 
of the whole range ; which however does not stop at this point, bnt fol- 
lows the line of the Blue Eidge for a distance of 75 miles, showing itself 
in the notable magnetiferous and martilie schists of Fisher's Peak, near 
the Virginia line, on the Surry-Alleghany border. 

In McDowell county there are several beds of limonite. These are 
mostly aggregated along the top of Linville Mountain, southern part, and 
the western slope, near the toot, and in the spurs of the southern end. 
One of these ore-beds was worked by Mr. Conolly twenty-five or thirty 
years ago. Another bed, Fleming's, was opened also, 2 or 3 miles 
south of Linville, on the slope of Graveyard Mountain ; the thickness 
appeared to be 2 to 3 feci. These Linville limonites made an inferior 
iron when worked alone ; bnt mixed with the magnetites and hematites 
of the region, they would become available for the manufacture of good 
metal. There are orts of the last named species in the Linville liiver 
region, of which however, I have seen hand specimens only. 

The limestone beds of the same belt, in North Cove and along the 
flanks of Linville, are conveniently located for furnishing a flux, and the 
forests of these mountains will furnish indefinite quantities of fuel. 

Ore Mountain, one mile west of Swannanoa Gap, (and therefore just 
over tiie Buncombe line), is named from the occurrence on its flanks of a 
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bed of limouite, wliich doubtless belongs to the iron ore raoge of Linville. 
The bed is not well exposed, but 3 or 4 feet of tiiickiiesa are visible on 
the steep escarpment, and large massea which have broken off, are fallen 
down to a lower point on tlie slope. 

Iron Ores of Mitchell and Ashe. — In Mitchell county is found one of 
the most remarkable iron-ore deposits in North America. It lies on the 
western slope of the Iron Mountain, (a part of the Great Smoky range), 
in the northeast corner of the county, 3 miles from the Tenneasee line, and 
about a mile from the rapid torrent of Elk Eiver, the principal affluent of 
the Watanga. It has been long known as the (Jranberry Ore Bank, from 
Cranberry Creek, which flows at the foot of the steep mountain spurs, on 
which it outcrops. The prevalent nd cha teristic roek of the moun- 
tains in this locality is hornblende si te nd syenyte, and it is on the 
northern margin of a mountaino led(,o fe h rocks, that the ore-bed 
occnrs, gray gneisses and gneiseo i si te com ng in beyond in immediate 
succession and association, in part 
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C ranierry Ore Ba/tk' 

The ore is a pure magnetite, massive acd generally coarse-gran nlar, 
and exhibits strong polarity. It is aseoeiated witli pyroxene and epidote, 
in certain parts of tlie bed, as shown in the appended diagram. The 
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Bteep slope of the mountain gorge and ridges which the bed occupies, are 
covered with blocks of ore, often of hundreds of pounds weight, and in 
many places, bare, vertical walls of massive ore, 10 and 15 feet thick, are 
exposed, and the trenches and open diggings, which are scattered, with- 
out order, over many acres of surface, every wliere reach the solid ore 
within a few feet of the surface. The length of the outcrop is about 
1500 feet and the breadth 200 to 800,-600 in the section given in the 
diagram. A large quantity of ore has been quarried and smelted here 
during the last two or three generations, but no mining has been done, 
the loose and partly decomposed and disintegrated masses of ore and 
magnetic gravel mixed with the snrface earth, having been preferred by 
th(3 ore diggers, as being more easily obtained, and mneh more readily 
stamped and granulated for the forge fire. The quality of the ore will 
best be seen by reference to the following analyses : 

U 65 66 67 68 

Magnetic Oxide of Iron, 94.37 91.45 85.59 80.77 91.89 

Oxide of Manganese, 0.26 0.06 0.24 1.43 0.32 

Alumina, 0.43 0.77 0.11 0.52 1.03 

Lime, 0.43 1.01 0.72 1.06 

Magnesia, 0.36 0.53 0.33 0.23 

"Water, 0.44 1.53 8.21* 1.15 

Silica, Pyroxene, &0-, 4.16 5.74 11.48 9.08 4.02 

Sulphur, 0.25 

Phosphoric Acid, trace 

100.00 100.00 100.00 100.00 99.95 
MetaUie Iron, 68.34 66.22 61.98 58.49 66;53 

The first four of these analyses are by Dr. Genth, who says " the first 
three samples contain neither titanjc acid, nor phosphorns and sulphur, 
the fourth contains a trace of phosphoric acid." 

No. 68 was made in 1869, by Prof. Chandler, of Columbia College, 
New York city, who remarks : " This is the best iron ore I have ever 
analyzed. It is very rich in iron and very free from sulphur and phos- 
phorus." The smiths and farmers of the region will use no other iron, 
if the Cranberry can be had,-and they willingly pay fifty per cent, more 
for it than any other in the market. The softness and toughness of this 
iron is very remarkable, and its tensile strength, as tested by the United 
States Ordnance Department, ranks with that of the best irons known. 
The blooms from the Cranberry forges have been extensively used in 
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Baltimore for boiler iron, and commanded fifteen dollars a ton above the 
market. In quality it is unsurpassed by any iron in the world. And in 
regard to quantity, the bed muah exceeds the great deposits of Missouri 
and Michigan, and at least equals anything in the Champlain region. So 
that it has not probably an equal in this country. It has boon recently 
sold to one of the leading iron manufacturing companies of Pennsylvania, 
for $175,000, and when they shall have completed the branch railroad, 
thirty miles in length, from the ore to the East Tennessee & Virginia 
Railroad, no doubt the iron world will begin to hoar of the deposit in a 
practical way. 

The topographical sketch of this ore-bed was taken rapidly and roughly, 
with a monntaiii level and pocket barometer, and of course lacks accuracy 
of detail, but the main features and iniKsurements are approximately 
exact. The epidote is not entirely confined to a single stratum, or part 
of the bed, being mixed to some extent with the pyroxenic rockj' ganguo 
which most abounds towards the western side of the vein. 

There are other magnetic ore-beds in the neighborhood of less extent. 
One is said to occur along the face of the same (Iron) mountain between 
one and two miles eastward: and several others at the distance of six to 
ten miles in a southeast direction. Northwestward also, beyond the State 
line and within a few miles of it is a number of ore-beds, mostly mag- 
netic — one limonite; indeed it is evident that there is an extensive rang© 
of iron ores in this region, which are of the highest quality, and must one 
day attract a large capital for their development. Peposits of ore are also, 
found in other parts of the county; but like the last named, they are. 
known only by their outcrops. One of these is a bed of magnetite, on 
the lower slope of Little Yellow Mountain, at Flat Rock, The or© is. 
quite like the Cranberry, of equal purity apparently, and strongly polaric. 
Some large blocks are found on the surface, weighing several hundred 
pounds, but no vein or bed of more than one or two feet, has been ex- 
posed by the slight effort at trenching recently made. Frequent speeir. 
mens of menaccanite are also found at the same locality. 

A bed of limonite occurs three or four miles northwest of Flat Kock,, 
recognizable by a profusion of surface fragments, but no explorations have 
been made. On Eock Creek, beyond Bakersville, at the foot of the- 
great Koan Mountain, are also several beds of magnetic ore, of which 
hand specimens resemble the Cranberry ore, and the geological associa- 
tions are also the same. Of the size of the beds I have no definite infoc- 
mation, except in regard to one near the month of Big Rock Creek, whero 
a little trenching has been done, and a few small veins or beds of irregu- 
lar shape, and one or two feet thickness, were touched. Tlie rock ia 
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gneiss, syenite and dolerjte, nrneh decomposed superficially. Other 
larger deposits are said to exist near the head of the same stream. Near 
Bakersvillo, also, I have seen small outcrops of limonite. 

In Ashe county, in the northwest corner of the State, there are some 
important ore deposits, on the waters of North Fork of New River. 
They lie chiefly north and northeast of Jefferson, on Horse Creek, and 
Helton Creek. On the former ei'eek there are two beds of ore, both 
coarse, grani7lar, highly magnetic and polaric, in gneiss and syenyte. 
The g.ingne is largely pyroxene and epidote. One is on a high motin- 
tainona ridge, some 500 feet above, and on the west side of the creek, and 
two miles from the river, at Hampton's ; the other on the cast side, at 
Grraybill'a. Both are traceable many rods by nnmerous surface fragments 
which indicate beds of considerable extent. 

On Helton, six or eight miles east of the last, are still larger deposits, 
of very pure magnetic ore, which has been long used in the forges of the 
neighborhood. The ore is a coarse-grained and very pure magnetite, one 
of the beds of which is reported to be eighteen feet in thickness and 
another nine feet. This is manifestly an iron region, and worthy of a 
thorongh investigation. 

There are manj' other localities in this region from which hand speci- 
mens have been brought to the Museum ; as for example, Cove Creek in 
Watauga, which has furnished both magnetite and limonite, and tlie neigh- 
borhood of Flat Top Mountain, where a titaniferous ore is found. 

Iron (^/■e«o/'iAe^/-ejicA_Syoa''/.^There are several localities on the west- 
ern slopes of the Black Mountain, on the head waters of Ivy, in the eastern 
edge of Madison where magnetite ia found in considerable surface Uiasses, 
though no explorations have been made. A bsd also of titaniferous iron 
occurs here near the public road, and about midway between Ashville and 
Burneville. The prevalent rock of the region is gneiss, with much horn- 
biende slate and syenyte. There are many fragments of this ore of con- 
siderable size along the steep slope of a mountain spur. It is very hard, 
lustre resinous, color black, fracture snbeonchoidal. The analysis is as 
follows (Hanna): 

Titanic Acid, 37.88 

Protoxide of Iron, 37.06 

Sesquioside, 11.03 

Sesquioxide of Manganese, 0.S9 

Ahimina, , 9,51 

Lime, 2.57 

Magnesia, 0.93 
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Sulphur, 0.09 

FhoBphoi-ie Acid, trace 

Water, 0.15 

Silica, 0.83 

100.94 

Oh Bear Creek below Marshall, near the French Broad, there are sur- 
face fragments of magnetite in hornblende slate, but no vein or bed has 
been exposed. On the eastern fork of Big Laurel there is a large outcrop 
of a slaty granular magnetite at Mrs. Kovton'a, and near Jewel Hill a bed 
or vein of specular hematite in a reddish felspathic gneiss, the ore said to be 
abundant. About 5 miles west of AshviJle a bed of limonite of several 
feet thickness has been opened. There are hand^ specimens of magnetic 
ore in the Mnaenm, brought from the eastern part of Buncombe county, 
but no outcrop has been reported to mo; There is a range of limonite 
ore-beds associated with the liinestones of this county, which follow them 
from Cane Creek across and up the ^Trench Broad into Transylvania. 

Ill Haywood county, there is a larger massive' outcrop of granular 
magnetite; it is in the northeastern part of the county on Wilkins' 
Creek. The bed is no doubt large, from the boldness of the outcrop, 
which projecla in large masses above the surface. 

There are also magnetites and hematites in various localities of Jack- 
son and Macon counties, some of which are represented in the Museum 
by very line specimens, and the deposits are reported/ to be extensive, but 
as no iron has been made in those counties, there has been no occasion 
for their development. Mr. Smith has some observations on the ores of 
this section in the Appendix, p. 115 et seq., to which the reader is re- 
ferred. 

Iron Ores of Cherokee. — There is no other county in the state which 
contains so much iron ore as Cherokee. It is all however of one species, 
limonite. The marble beds of Valley Biver and Notteley River are 
everywhere accompanied by beds of this ore, There seem to be gen- 
erally 2, 3 and 4 parallel beds of it, one or two of which are frequently 
slaty and micaceous, — a limonitic mica slate, and the others cellular con- 
cretionary, &e., and (the most western, generally) ochrcous. The breadth 
of this iron and marbie range is 2 to more than 3 miles. The trough 
which hao been scooped out by the rivers, in a northeasterly and south- 
westerly direction, owes its existence to the destructible beds of limestone 
and their associated soft mica-schists and hydro-mica slates and shales, 
which occupy this tract. The direct valley range is about 24 miles in 
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Jength ; and there is bifurcation of it, at a point 6 or 8 milcB above Mur- 
phy, one branch pursuing a more southerly course, by way of Foacbtree 
Creek and Brasstown Creek, mating the whole iron range of the county 
above 30 miles. 

The most common and characteristic terms of the series, in cross sec- 
tion, are, counting from the northwest, slaty gneiss and mica schist, limo- 
nite, Eteatyte, marble, liraonite, slaty qnartzyte, 6}aty limoniEe, mica- 
schist and slaty gneiss. 

At several points there are two or three reduplications of the marble, and 
there are commonly intercalations of mica schists and hydro-mica slates 
between the different terms of the series. The section at Yalleytowii 
shows two parallel beds of limonite on the elope vi the mountains to the 
south, these beds being sometimes not more than 100 to 200 yards apart 
the marble lies in the valley, and the slaty talc beds to the north side of 
tiie valley, and a bed of ochre north of that, ontcropping in Paint Creek, 
to 10 feet wide. There are here two or three parallel beds of marble. 
Lower down, at the Psrker Mine (gold), and aeroSB by the Taylor place, 
are, first, the 2 beds of limonite, some 200 yards apart ; then the valley, 
with its marble and steatyte, with an outcrop of limonite to the m 
This is nearly half way between Valleytown and Murphy. At Colbi 
the qnartzyte ridge appears with iron beds on both flanks. This is 6 to 7 
miles above Murphy, where some rude mining has been done for iron ore 
quite recently, and much more and more systematic mining in ancient 
times, by no one knows whom or for what purpose. There are still visible 
shafts more than a hundred feet deep, which are said to have been ap- 
proached by drifts, of which some signs of the entrance still remain. 
The marble here comes next the iron, to the northwest, and then the 
steatyte. The latter appears of unusually fine quality in a large bed 
near by, at Mrs. Lealherwoods. At Mrs, Hayes', the qnartzyte appears 
with its northern bed of limonite, followed by the marble, talc and another 
bed of limonite. At several points between this and Murphy the same 
terms of the series are discoverable. About one mile north of Muj-phy 
the quartzyte forms a high ridge, having the two beds of limonite, one 
on either flank, that on the northwest very fine and 25 feet thick. From 
this point much one has been obtained for the supply of the neighbor- 
hood forges, chiefly the one on Hanging Dog Creek. The iron was repu- 
ted of very good quality. Beyond this bed of ore in the same section, is 
the marble and talc of " No, 6," 

At one-half mile below Miirpliy there seem to be four limonite beds 
with a small outcrop of the quartzyte, the marble occupying the middle 
term of the section. One of these beds may be seen in the streets of 
32 
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Murphy; but half a mile belovv, are two line oiitcroiis, intllcatiiig tiie 
presence of imineiise quantities of ore. Taking t!io course of tlie Not- 
teley to the eon th west ward, the two limonite beds, witli intervening 
quartzjte, appear near the Duebtown road about 6 miies from Murphy, 
and there is a large outcrop also at the bridge, 6 miles from Murphy, 
There is a large quarry of steatyte wichiu the same distance. Ascending 
the Hiwassec from Murphy, on the south bank, at the distance of about 
3 miles, and after passing a heavy bed of slaty gneissoid quartzyte, is a 
large bed of limonifce ; and beyond this, other qnartzose gneisses, mucb- 
veined ; then a seeond bed of the ore, after ■which come hydro-mica slates, 
and at 3 miles, (Martin's), white marble. Half a mile beyond is a fine bed 
of limonite 10 to 12 feet thick, which has been worked to some extent, 
and a few hundred yards further, is a bod of blue marble, which is re- 
ported to occur also on Brasstown Creek. The steatyte does not show 
itself in this section, being concealed by superficial deposits, but in 
another section a little north (less than 2 miles,) it comes in as a brown 
Spongy decomposed massive talcose rock just west of Garrison's, the 
marble and iron ore appearing on both sides of it at Garrison's, and west 
ofthojedge; this last being an ocheroiis bed, associated with quartzyte. 
Eastward of Garrison's, on this section, at Williams', the marble appears, 
and at Southard's, both marble and limonite ; and the marble and iron 
are reported as outcropping again at Coleman's, on Little Brasstown 
Creek, the marble here having a greater thickness than at any other 
point, many hundreds of feet. The last outcrop in this direction 
of the marble and limonite is near Peachtree Creek, between 7 and 8 
miles from Murphy. So that here the beds must have suffered much and 
rapid folding or faulting. 

These beds of ore are traceable northwards to within two miles of the 
Valley River beds near Mrs. Ilayes'. The quantity of ore in this 
county is therefore immense, and very widely distributed, and the forests 
of the mountain slopes furnish unlimited supplies of fuel, while the 
marble is at hand everywhere for fluxing. The quality of the ore may 
be inferred from the following analysis by (Chatard for) Genth, of a 
large mass obtained from the open out a mile north of Murphy : 

Sesquioxide of Iron, S5.6& 

Silica, 1.50 

"Water, , 12.81 

Metallie Iron, 59.98 
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The above description of the Cherokee ore beds ia made iVoiii the ab- 
breviated notes of a hurried exploration made several years ago. These 
fi[ie ore ranges arc eminently worthy of detailed study and mapping ; and 
it ia hoped that before long some additional investigation may be made. 
Prof, Bradley has recently published some very interesting notes of ob- 
servations and moaaurements on difl'erent parts of the range, in the 
American Jonrna! of Science, and it is hoped he will pursue the subject. 

This completes the description of the North Carolina iron ores, as far 
as my investigations and information have gone. There remains mnc-h 
to do to complete the chapter ; there are many blanks to fill, and whole 
<;oLiiities, of wliicli little ia known, except that they contain irun ores. 
My work has been necessarily limited to the study of such ore beds as. 
have happened to be opened, and of course these are bnt a email propor- 
tion of ihe whole, in a region always wholly devoted to agriculture and 
stndioKsly eschewing all sorts of manufacturing. A map of the iron ore 
deposits of tiiG State, as far as known, is a desideratum which it is hoped 
will be supplied in the next volume. 

It may be worth while to add here, as a sort of appendix to the 
chapter, an analysis by Dr. Genth, of a sample cf spathic iron from Conrad 
Hill, Davidson county: 

Oxide of Iron, i7.70 

Oxide of Manganese, 2.06 

Magnesia, .... 10,77 

Lime, 0.63 

Carbonic Acid, Water &e., 38.8i 

Metallic Iron, 37.10 

This spathic ore, (siderite), is found in many of the mines of Cabarrus, 
Rowan and Davidson, and in some of thorn in large quantities. At the 
Cosby Mine in Cabarrus, an immense heap of it has been thrown out in 
mining for copper, and it is contaminated by the presence of copper 
pyrites. 

2. CoppEB Ores. 

For obvious reasons, there has been little mining dontt in North Caro- 
lina since the war, and so but little has been done in the way of re-open- 
ing old or discovering new copper mines. Dr. Emmons brought down 
the description of enterprise in this direction pretty nearly to the date of 
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the war; and as few of the miiieB which he described have been worked 
since, there ia no need to go over the ground. To this remark thei-e are- 
a few exceptions. One of the mines of Gaildford co\inty, the old Gardi- 
ner Hill Mine, was re-opened and worked down below 300 feet. The ore 
was still very tine copper pyrites, and the vein is reported as holding out 
well, 'but for some reason, the working has been abandoned. The Em- 
mons' Mine also, more recently called the Davidson Mine, was re-opened 
and worked for several years by a Baltimore company, but has been 
abandoned for several years, no doubt because it did not pay. This vein 
is on the same line with Gold Hill , in the argillaceous and chioritic and 
talcoid slates of the western border of the great central Huroniaa belt. 
It was worked down to a considerable depth and very complete works for 
the concentration of the ore were erected, and mnch ore shipped to Balti- 
more. But for two or three years they have been idle. 

The Clegg Mine also, in Chatham, was re-opened since the war by a 
northern company and extensive works were erected, and the vein fol- 
lowed down to 200 feet, but everything has been abandoned for some 
reason, for these two years. 

The vein is quartz, with copper pyrites in talco-argillaceons and talco- 
quartzitic slates, Mnch of the veinstone, in depth, is a talco-siliceous and 
argillaceous breccia, of a gray and bluish mottled appearance, together 
with a dark blue jaspery quartzitic rock. The vein is traceable for hun- 
dreds of yards through the forests by large outcrops of white quartz. 
The thickness of it in the workings was reported as ranging from three, 
or four to six feet. Calcspar, in hexagonal prisms, occurs in the vein, and 
also in curved plates, enclosing masses of bitnminous coal. The mine has 
also furnished fine specimens of aznrite. 

I had never an opportunity to explore any of these veins, while opera- 
tions were going on, although such opportunity was sought, and so I do 
not venture to give any detaiied descriptions, which would be only at 
second hand. There are, however, several copper mines in the weettrn 
section of the State, which although opened before the war, are not men- 
tioned by Emmons. The chief of these are in two ranges, one in Jack- 
son and Haywood counties, the other in Aslie and Alleghany. Those of 
the former I visited shortly after the war, when, of course, little was to be 
seen. The copper belt occupies the middle portion of Jackson county, 
from the headwaters of Tackasege river northward to Scott's creek and 
Savannah creek, a region which is characterized, geologically, by the 
prevalence of hornblende slates, and gneisses and syenytes. The princi- 
pal points where mining operations have been carried on are "Waryhut, 
Cullowhee and Savannah, although work has been done and symptoms 
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■of the presence of copper discovered at many other places, as Shell Kidge, 
Scott's Creek, Siigarloaf, Panther Knob, Wolf Greek, &c. The first 
named of the above mines, Waryhnt, had been opened by a shaft said to 
have been 100 feet deep. TJie mine is on Waryhut creek, about six miles 
fiontheast of Webster; the vein was described as five to eight feet thick, 
the ore copper pyrites, with the usual carbonates and silicates near the 
surface. The rock is a tongh, grayish syeajtic gneiss. The CuUowbee 
mine is on Cullowhee mountain, eonthwest of the former, and at 
an elevation of several hundred feet above it. The rock is a gray 
gneiss, with hornblende in immediate association with the vein. The 
thickness of the latter is estimated to be about eight feet. The 
ore is copper pyrites, but too much weathered to allow an estimate 
of its richness. The vein was not weJl exposed, and so no minute 
examination could be made. A similar remark may be mads in regard 
to the Savannah Mine, nine miles west of Webster, on Savannah Creek. 
The rock here is a massive coarse garnetiferous syenyte, and the vein 
about nine feet thick. The ore is copper pyrites, but no fresh surfaces 
were sxposed, and therefore no good specimens could be procured for 
analysis. My impression of the Cullowhee and Savannah Mines was that 
they are ver}' promising and well worthy of the attention of capitalists. 
Of the Waryhut I could form no opinion, because it was not accessible. 
There is in the northern part of Haywood county a copper mine, near 
Wilkins' Creek, where two shafts have been sunk and a drift of 75 feet 
cat; but the vein was not accessible. There was however a very formi- 
dable outcrop of gossan, indicating a large vein. For further informa- 
tion of this mine, as well as of others belonging to this range, I refer to Mr. 
Smith's paper in the Appendix, p. 113. 

Of the other copper range, in Ashe and Alleghany, one of the moat 
notable localities is Elk Knob and its spurs, within a radius of three or 
four miles. The prevalent and cJiaraeteristic rock of this mountain and 
j-egion is garnetiferous hornblende slate, with gray gneiss. The Elk Knob 
Mine is on the northwest slope of the mountain, at an elevation of some 
4000 feet above the sea. The vein which cropped out in a deep ravine, 
was insufficiently exposed ; bnt it is evidently not less than six or seven 
feet thick. The rock is a dark gray gneiss. The ore at the surface was 
mostly iron pyrites with a moderate admixture of copper pyrites. At 
the southern base of the mountain the Miller Mine had been opened, and 
a shaft snnk 60 feet, and some iine specimens of ealcho-pyrite were stiil 
obtainable among the rubbish, but nothing can be stated as of my own 
observation, as to the character or siae of the vein. At oilier points on 
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the slope of the mountaiu are promising outcrops of gossan, but no ex- 
plorations of them bad been made. 

The Peach Bottom Mine is in the weetern part of AUeghany county 
on Elk Creek, and not far from Kew River. This mine had been opened- 
before the war to a depth of 150 feet, and works erected for the prepara- 
tion of the ore for market; and during the war several hundred barrels 
of fine ore were sent to Petersburg. The sli?.ft was tiill of water at the 
time of my visit. The ere is calchopyrite, with a little galenite. The 
rock is a gray soft decompoaable gneiss. 

Gap Creek Mine is eitnated in Watauga county, near the southerii 
border of Ashe, and about 3 miles from Deep Gap. This is a quartz- 
vein, or rather a group of them ; the principal one carrying variegated 
copper, with a little ubalcopyrite, malachite, chrysoeolia, specular iron, 
pyrito, together with visible free gold and silver. The vein is in a large 
body of hornblende elate, though the prevalent rock of the section is a 
gray gneiss, with a strike N. 60° E., and dip southeast 40°. The vein i* 
a true fissure, with a direction N. 35° W., dip northeast 45°, Dr. Em- 
mons, wlio visited the mine when it was open, says : " This is a true vein, 
and has a perfect regularity in direction as well as in its walls." " The 
width is variable, being 18 inches at the surface, and from 12 to 24 inches 
at different depths below ground." The ore was analyzed by Mr. 
Manross, who reported " gold If ounces and silver 18 ounces per ton of 
mixed ore and rock." 

The most remarkable vein however in this range, and indeed in the 
state, is at Ore ICnob in the southeast corner of Ashe, near the top of the 
Bine Eidgo, and about 3 miles from New Eiver. This mine was opened 
before the war, but not explored to any depth or with any system, and 
its real character was not developed until about two years ago, when it 
was purchased by the present owners, the Messrs. Clayton & Co., of Bal- 
timore. These gentlemen have opened the vein by a series of shafts and 
tunnels, and have been repaid by the discovery of a body of ore which 
is not equalled at any mine I know of outside of Ducktown. The accom- 
panying topographical chart and section will show the relations of things 
and the extent of the operations better than any description. The chart 
was made from observations taken last autumn with a Locke's level and 
pocket barometer and compass, and the section is a copy kindly made for 
me from the working section in the office, by a young civil engineer, Mr. 
Eaht, of the Rensselaer Polytechnic School, who happened to be present. 
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The rock of the region is a gray (and usually) thin-bedded gneiss, 
with mica schists and slates. These have a prevalent strike a little 
east of northeast, and dip east at a tolerably high angle; though 
both dip and strike are subject to considerable variation. The walla 
of Abe copper vein are micaceons gneiss and mica slates, with a 
atnke N. 57° E,, and dipping southeast at, an angle of 40° to i6°. The 
copper vein is coincident in strike with the rocks, but is vertical, cutting 
across the strata in dip, so that it is a true fissure vein, and not bedded, like 
those at Duoktown. It is traceable by an outcrop of gossan for more 
than a mile, and has been proved by trial shafts and trenches for nearly 
2,000 feet. The breadth of the lode varies from about 6 feet to 15 feet, 
(is stated to measure 20 in some eases), averaging about 10 probably. 
Seven shafts have been sunk vertically in the vein, and levels driven, at 
the depths of 90 and 150 feet, these shafts and drifts often not touching 
either wall; so that the vein is opened for a linear distance of 650 feet. 
There ia, properly speaking, no gangue stone, the whole breadth of the 
fissure being filled with ore. The gossan, which is decomposed oxydised 
ore, extends to an average depth of over 50 feet in the different shafts, 
the lower half containing however a valuable percentage of copper in the 
form of oxyd and malachite. Below this level of oxydation, the ore is 
sulphuret of copper. The quantity of ore removed in the mere process 
of opening the mine is very great, (estimated at over 3,600 tons), as there 
was no loss of work, every foot of excavation being represented by its 
equivalent of ore on the surface. Some parts of the vein contain small 
portions of magnetite, quartz and garnet. Dr. T, S, Hunt had examined 
the mine a few weeks before my visit, and I give his analyses of the ores. 
He says : " Two samples of the gossan, taken at distances of two or three 
feet above the sulphurets, yielded respectively 14 and 22 per cent, of 
copper. It is evident that a large proportion of this gossan can bo treat- 
ed advantageously for copper." Of the unaltered portion of the vein, 
he says: " Some parts of the vein are filled with copper pyrites, mixed 
with more or less magnetite, and yielding in different specimens 17 to 22 
per cent, of copper, while a larger portion consists chiefly of au impure 
variegated ore, giving in different assays, 35, 39 and 45 per sent, of cop- 
per," " An average sample of fresh and undried ore from a large pile 
gave 25 per cent, and another from a large pile, chiefly of iron-black ore 
gave 36 per cent, of copper." The average of the ores which were un- 
dergoing reduction in August, 1874, was estimated by Mr. Clayton to 
range between 12 and 20 per cent. 
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The mine beiiifj situated at the distance of 40 miles fi-ooi the nearest 
railroad depot, (Marion, Va.), it was desirable to reduce the ores on the 
spot. For this purpose the process of precipitation, by the method of 
Hunt & Douglass, has been adopted, and the works were turning out 
daily 2^ tons of "cement copper," yielding 75 to 80 per cent, of the 
metal. Preparations were making to erect furnaces for smelting the 
cement copper, and thus saving an additional item of cost of transport, by 
hauling only the pure pig copper to the railroad. The furnaces I am in- 
formed have been erected and all ihe operations of reduction are com- 
pleted on the ground. Preparations were also making to double the ca- 
pacity of the reducing works, which when completed will place Ore 
Knob among the leading copper mines of the world. To carry on these 
large operations, which is done by the employment of the labor which 
the region itself fnrniehes, a considerable town has already sprung np in 
the wilderness, and a market has been created for all that the region can 
produce. 

The intelligence, ekil! and energy displayed in (he rapid and successful 
development of this magnificent property are beyond all praise, and have 
well merited the splendid results which are already more than in eight. 

It is very unfortunate that a proposition from the same enterprising 
gentlemen, the Messrs. Clayton, father and son, was not accepted by the 
owners of the Elk Kr.ob Mine. The whole region, and the state even, 
would feel the impulse of this activity and reap the most direct and varied 
benefits. 

It is not improbable that this very decided success may lead to farther 
investments in the great copper range which extends, with interruptions, 
from Ore Knob to Ducktown, including Elk Knob and the promising 
veins above mentioned in Jackson and Haywood, 

I add some general notes by Dr. Genth, which were published in the 
Journal of the Eranklin Institute, Philadelphia, in 1872. They are the 
result of extensive observations made by this eminent minerolagist, both 
while he was assisting in the Geological Survey in 1S71, and during sev- 
eral years of residence and exploration in the mining districts of the state 
in former years, when mining operations were carried on very widely and 
on a large scale in all directions: so that his opportunities for intimate 
and extensive acquaintance with the history of mining among ne, and 
with the range and character and peenliarities of the mineral veins and 
ore deposits of the state, are nnsnrpassed, 

C<yp^er. — " Copper ores have been found In many localities throughout 
the state, in the veins of the old gneissoid rocks, as well as in the more 
recent slates, and even in the triassic formation. 
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The principal ore is chalcopyrite or copper pjriteB ; and there is every 
reason to believe that raaoy of the mines require only a fuller develop- 
ment to enable them to furnish large quantities of valuable ores. 

Many of the gold veins are associated with pyritie ores, and in fact 
almost all the North Carolina copper mines in the central counties liave 
first been worked for gold, and there are hardly any mines in Guilford, 
Cabarrus and Mecklenburg Counties occurring in the gneissoid and syen- 
itic rocks, which do not show strong indications of copper ores. 

When mining operations receive a new impetus, it is to be hoped tliat 
this very important fact will be borne in mind, and that no mine should 
be started without sufiicient means to develop it at once to such a depth 
that a workable body of copper ores may be reached. 

The general character of these mines is that about at water level, the 
soealled brown gold ores are replaced by quartz richly charged with iron 
pyrites more or less mixed with copper pyrites, the latter increasing as 
the mine deepens, and in many places becoming the only, or the predomi- 
nating ore, and forming a regular copper vein. 

The ores either became poor in gold or the latter could not be extracted 
by the ordinary process, then chiefly in use in North Caroiina™ Chilian 
mills and arastra— therefore many valuable mines were abandoned, mostly 
before a larger and paying quantity of copper ores had been reached. 

In this formation there is not at present a single copper mine in opera- 
tion, althongh many look tavorable for further development. 

The principal mines which promised to change into copper mines are 
in Guilford county, the Fisher Hill, the North Carolina, the McCnlloh, 
Lindsay, Gardner Hill, Twin Mines, etc. ; in Cabarrus county, the Ludo- 
wick, Boger, Hill, Phtenix, Orchard, Vanderburg, Pioneer Mills, etc-, 
and in Mecklenburg the McGinn, Hopewel!, Eudeeill, Cathay Mines, etc. 

The cupreous minerals observed in the mines are, near the surface, 
small quantities of native ci'pper and cuprite, the latter sometimes in 
beautiful needles, the so-called chaleotrichite, malachite, rarely azurite, 
chrysocoUa and pseudo-malachite, and in some of the mines chalcocite 
and barnhardtite ; all resulting from the decomposition of chalcopyrite or 
copper pyrites, which forms the principal ore. Sidcritc or carbonate of 
iron often forms an important gangue rock." 

3. Gold. 

The same influences which have prevented mining operations in other 
directions, account also for the fact that but few of the gold mines of t ho 
state have been re-opened since the war, A few of the more noted mines, 
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however, have claimed the attention of uapitaliste, and work has been re- 
sumed in several quarters. The King's Moiiniain Mine, tor example, was 
iinwatered and a California battery of 20 stamps started within two or 
three years after the war ; and it has passed into the hands of a strong 
company, who have imported the latest forms of machinery for the elimi- 
nation of the metal from its ores. It is worth while to mention that the 
gold is found herein a bluish taleo-argillaeeoua slate and in a gray and 
bluish limestone which constitutes one of the series of the King's Moun- 
tain slates, described elsewhere. The gold is found disseminated through 
a large part of the thickness of the bed (above 60 feet), some strata, how- 
ever, being mnch richer than others. The mine has been worked to a 
depth of 200 feet, and ia said to have yielded, in the aggregate, more than 
$1,000,000. 

The Rhodes' mine, also in Gaston county, on the South Fork of the 
Catawba, near Dallas, was worked by a Montana compay a few years ago 
on a considerable scale ; but tbe ores were found too poor to justify the 
expense of separating the metal. The mine is peculiar in that the gold 
is found not in a vein, but in a bed of ferruginous, decomposed, slaty, 
micaceous gneiss. 

The famous Gold Hill Mine in Rowan connty has also been re-opened, 
and M'ork has been carried on almost continuously ever since the close of 
the war. Experiments have recently been tried here with new processes 
for the reduction of snlphuret ores, and with new machinery ; but with 
what result I am not informed. The mine is described by Emmons. 

A mine was opened up in Uleaveland county by the Mountain Mining 
Company a few miles south of Shelby, a year or two after the war, but 
was soon abandoned because too poor. This is mentioned because the 
mode of occurrence of the gold is peculiar. There is no vein, but, as in 
the case of the Rhodes' Mine, the gold occurs in the rock, which hero is 
a brown and purplish, decomposed, garnetiferous hydro- mica- schist, the 
gold-bearing strata being more than 100 feet thick. 

Some mining has been done in several of the placer or gravel deposits 
of tJie state, within the past few years. In tho neighborhood of the 
famous old Reid Mine, some tine nuggets have been recently found, of the 
value of several huiidri'd dollars, and in one ease of two thousand dollars. 

A good deal of wuik uas also been done at the old Portis Mine in Kash 
and Franklin counties, and at other localities in the neighborhood, where 
there are extensive gold-bearing gravel-beds. 

The Montgomery beds have also been worked on a small scale in a 
number of localities, but with no striking results. Sometliing has also 
been done towards the re-opening of some of the numerous vein mines 
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of this and the neigliboring counties, Moore, Eandolpli, &e., but the 
absence of capital is still too seriously felt to permit the development of 
so expensive an industry. 

In the South Mountains, however, a considerable amount of mining- 
has been done, operations having been resumed in a multitude of gravel 
deposits of this region, where are found by far the most extensive placer 
diggings in the State. For a description of the character and origin of 
these deposits, see page 156. The area over which these are spread in 
the counties of Burke, McDowell and Rutherford, can hardly be less than 
200 square miles. The gold-bearing drift, or " gravel " is accumulated 
along the beds of the streams, on the benches and in all the various situ- 
ations which in California have given rise to the terms river, hill, be/ich, 
flat and gulch " diggings" An immense quantity of gold has been ob- 
tained from the mines of this section since their opening about 1829, 
probably between two and three millions of dollars. The most noted lo- 
calities, — the richest and most extensive beds of auriferous gravel lie on 
the head waters of Silver Creek, Muddy Creeti: and First Bcoad and 
Second Broad rivers, — Brindletown, Braekettown, Whiteside and Jeans- 
town. As much as ten dollars a day to the hand has often been made in 
the early workings of these deposits, and I am informed by some of the 
older citizens, that just before the California gold deposits began to attract 
attention, as many as 8000. hands might have been seen at work on one 
of the streams above named. 

There is still a large amonnt of gold In the beds which remain un- 
touched, as well as in those which have been rudely and carelessly worked 
over, some of them more than once. Indeed, some of the richest of 
these deposits have remained unworked on account of the difficulty of 
bringing a supply of water to their level, being situated considerably 
above the neighboring streams, or the higher slopes and benches of the 
foot hills of the mountains. In one of these eases, on the upper waters 
of Silver Creek, water has recently been brought from a distance of sev- 
eral miles, and an attack made upon some of these more elevated deposits ; 
and the result is that they are found to be very rich and the working 
highly remunerative. This enterprise has been inaugurated by Col. J. C. 
Mills, who owns a very large acreage of such detrital beds, some of then* 
20 to 25 and even 30 feet deep. 

Vein mining has never been fonnd profitable in this section ; in fact 
there are no veins of size discoverable. The gSld seems to have been 
contained in mere strings and thin sheets of (juartz intercalated between 
the beds of decomposable mica schists and micaceous gneisses of the 
Archfean formation. And among the gravel beds are frequently found 
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fragments of quartz with strings and plates and crystals of iiatire gold, 
these fragments evidently representing tlio entire thickness of the vein 
from which they were weathered. And in a tew localities the minute 
veins and gold-hearing laminje of quartz are so abundant in the deeoni- 
poaed mass of rock as to make it profitable, where water is abundant, to 
wash down large raassea and breasts of snch earth. Col. Mills has made 
this interesting and enceossful experiment. But the drift-beds, where 
nature has already performed this preliminary and expensive part of the 
work, fnrnisli as yet, more profitable working. 

There is also a series of gold-bearing gravel-beds in Caldwell county, 
chiefly on Lower Creek and its tributaries, mostly those on the north side. 
In this region, on John's River, are two vein mines of some note, the 
Baker Mine and the Michaux Mine. In the latter the veins are very 
muuh scattered and subdivided into threads and strings. TJie country 
rock is gneiss and mica schist, niucli decomposed. The Baker Mine ia a 
little higher up the river, near the mouth of Wilson's Creek. The vein 
is enclosed between a heavy bed of serpentine and a body of i'elspathie 
slaty gneiss. A large quartz vein, which meets this, nearly at right 
angles, is anriferous, and contains argentiferous galena, in minute 
quantities. 

In Polk county also, near the foot of the Bhie Ridge, there arc several 
gold "diggings" at Sandy Plains, and on Pacolet (Pactolus?) River. 
The gold is found in the " gravel " from the debris of the neighboring 
denuded hills of mica schist. These deposits are fonnd along the streams, 
over an area of several miles. 

Beyond the Blue Ridge are several gold mining localities, some of which 
at one time attracted considerable attention. In Watauga county a 
limited area of gold-gravel is found on Howard's Creek, which was 
worked on a small scaie some years before the war. Indications of gold 
have been found on Cane Creek, in Buncombe county, and on Boylston 
in Transylvania, but no deposits or veins of importance have been dis- 
covered. 

There are two other " gold regions" in the mountain section, one in 
Cherokee, the other in Jackson. 

The gold of Jaekson county is also obtained almost entirely from 
placers or detrital beds. These are situated chiefly along southern slopes 
of the Blue Eidge, near Hogback and Chimney Top Mountains. The 
most important locality is Fairfield Talley, where Georgetown Creek, 
one of the head Streams of the Toxaway, is said to have yielded between 
two and three hundred thousand dollars. The deposits extend several 
miles along these elevated basins and have by no means been exhausted. 
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The origin of the gold here is doubtbss to be sought in veins in the Ehie 
Ridge, which rises aa a precipitous wall of gray gneiss, sheer up from the 
valley T or 800 feet, on the north and east; and it is along the base of 
this wall, where Georgetown Creek has cut a deep channel across it, that 
the gold is principally obtained. The deposits in Transylvania county 
cast of the Blue Ridge, on the bead waters of Preneh Broad, will prob- 
ably be found to have the same origin, and are evidently a continuation 
of the same belt. 

The gold belb of Cherokee is in the same body of soft slates and 
schists which carry tlie limestone and iron. It is found both in veins 
and snperiicial deposits. The sands of Valley River yield profitably 
througli a large part of its course, and some very rich "washings" 
have been found along its tributary streams on the north side. The 
origin of this gold is very near the limestone. A remarkably rich 
vein has been opened near the town of Murphy, known as No. 6, 
which immediately underlies the marble. Tiiis is a silver-lead quartz 
vein, in which is embedded a large percentage of free gold. There 
is a strong probability of other similar veins having furnished the golden 
sands of the river and streams above mentioned. 

On the southeast af the limestones is also a series of " diggings " along 
the lower slopes of the mountains, from near Valleytown to Tengeance 
Creek, a distance of 12 to 15 miles. The gold is found here in the drift 
which covers the lower spurs and terminal ridges of the mountains lying 
south of Valley Kiver. The drift beds have a depth of 10 to 20 feet and 
an elevation above the river of 150 to 300 feet, and are remarkable for 
the great size of their quartz boulders and their very large and abundant 
staurotide crystals. These last indicate, with a good degree of probability, 
that the gold here is derived from the talco-micaceons slates, (several 
miles to the southeast), where these crystals are found in place. 

At one point, the Parker Mine, extensive arrangements had been com- 
pleted at the opening of the war for working these deposits by the hy- 
draulic process. Por this purposo water was conveyed three or four miles 
along the face of the mountain in canals and aqueducts so as to gain the 
necessary elevation. 

The continuation of this gold belt sonthwestward across the country 
is rendered probable by the existence of several mines in this direction 
beyond the Hiwaesee, as the Warren Mine, on Brasstown Creek, and 
others on Nottleley River, in the edge of Georgia. 

The following general observations are added from the paper by Dr, 
Genth,,already mentioned: 

Gold. •' According to the earliest records, the first piece of gold found 
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in North Carolina was picked up in 3 799, in a little branch at the Kcid 
plantation, Cabarrus county. It weighed between three and four lbs., 
and was kept several years without its real character being suspected ; 
Bubeeqaently it was sold to a jeweller, in Fayetteville, for $3.50. When 
its true character became known, search was made for more, and fourteen 
lumps, weighing in the aggregate 153 lbs. troy, were obtained at the same 
locality. 

The gold veins and gravel deposits were afterwards discovered ; and 
for a considerable time gold operations were conducted in many localities 
on a comparatively large scale. The diacoveries of gold in California, 
where a far richer harvest was promised, led to the abandonment of many 
of those enterprises ; other canses have hIso influenced in the same direc- 
tion, as, for example, the difficulties connected with deep vein mining, 
and the impossibility of extracting the gold by the imperfect and slow 
machinery then principally in use, the Chilian Mill and Arastra, etc., 
from heavy ores like pyrite, &e., which nature has not already decom- 
posed. With the exception of minute quantities of telluride, in the mrtj 
rare mineral nagyagite, at the King's mountain mine, gold in North Car 
olina is always found in the metallic state. It is rarely qaite pure, but 
generally alloyed with more or loss silver. It oceura in crystals or crys- 
talline masses, in thin plates or Jaminfe, between the foliation of the slates 
or through associated minerals, such as qnartz, pyrite, galenite, zinc- 
blende, etc., in such a fine atate of division that it is generally invisible 
to the eye. 

It has been observed in four different geological positions : 
1st. It is met with in the ina&s of the gneissoid, granitic and horn- 
blendic rocks. 

2. In quartz veins, often associated with pyrite, chaleopyrite, galenite 
tetradymite and other minerals. 

3. In ore beds, cotemporary with the strata of rocks in which they are 
found, as in chlorltic and talcose slates, argillites, qnartzites, etc. 

4. Loosely in the soil and decomposed rocks, especially in gravel de- 
posits, resulting from the destruction of the above first three formations. 
One of the most remarkable features peculiar to the rocks of the Southern 
Slates is their rapid disintegration. 

In some of the auriferous regions of North Carolina, quartz veins are 
very numerous; in others, they are less frequently met with. 

Most of them are e.\ceedingly small, varying in width from the thiek- 
n^s of a knife's blade to a few inches, and often estending in depth but 
a few feet ; some bnlge out and form nests and pockets in the rocks, while 
others again are of enormous size, and are known to exist as deep as they 
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have been developed, wliicli, in a few rare instances, is down to 200—300 
feet. 

Many of these quartz veins are in reality beds, as they coincide in 
strike and dip witli the stratification, whilst an equally great number run 
in every ooneeivable direction, and dip jnet as irregularly. 

The greater portion of these qnartz veins contdn no gold, or onlysueh 
a small quantity that they could not be profitably worked, eepeeially the 
large veins of vitreous and milky quarlz. 

Many of the siiiall veins, principally those which contain granular or 
saccharoidal quarts, are rich in gold. 

Some of the large veins, especially those containing much cellular 
quartz, have frequently been found to be the most productive. This cel- 
lular quartz results from the decompopition of pyrite. which once occupied 
the now empty spaces; leaving them either occasionally quite free from 
iron, or more generally rusty and more or lees filled with limonite. 
These, the so called brown gold ores, are the best and most easily worked. 
At a greater depth of the veins, where the pyrite is not decomposed, the 
gold is so much mixed with heavy sulphurous oi'es that, with the present 
system of operations, it cannot be extracted with profit ; in many oases 
the gold disappears entirely. 

Most of these gold veins in North Carolina were abandoned, when the 
iron and copper pyrites increased too largely, and before they had been 
wrought deep enough to contain copper ores in paying quantities. 

The gold in these mines is not evenly distributed through the mass of 
thegangue; the veins often contain entirely barren portions alternating 
with rich ones, the latter called shoots of ore or chimneys. 

Such shoots are in reality veins inside of a vein, and are frequently 
quite regular in their dip ; the ores at the foot wall are generally richer 
than those at the hanging wall. 

Many gold mines of this description have formerly been worked, and. 
many of them undoubtedly are still of great value. 

Many of the quartz veins in the slates, differing in strike and dip from 
the inclosing slate, carry gold, especially those which contain cellular and 
cavernous quartz, associated with limonite, hematite, siderite, pyrite, chal- 
copyrite, etc. 

The gold deposits, which are cotcmporary with the slates themselves, 
are of far greater importance than the true gold veins. 

The taleose, chloritic, micaceous or arenaceous slates in which they 
occur, contain portions which are moi-e or less charged with gold. The 
gold in these slate beds, like the slates themselves, is derived from the 
destruction of the older rocks, and has been deposited simultaneously. 
33 
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The width of these anriferoae beds varfes from a few inches to from 60 
to 70 feet. 

The gold in them is often found witfvoiTt any admixture, and the auri- 
ferous strata show no iine of demarcation, and atnnot bo distinguished 
from the barren layers; but, generally, and subsequently to its deposi- 
tion, it has been acted npon by chemical agencies, dissolved and precipi- 
tated again, and has assumed a erystalHoo structure; it baa acciimulated 
in strings which aotnetimes form lenticular and more highly auriferous 
masses in the beds, and is associated with crystalline qnartz, pyrite, chal- 
copyrito, galenite, blende, raispiekel, etc. 

These are often parallel with the slates, and so close together that they 
■can be worked by the same operation, especially where the slates between 
are also auriferons. 

To this class belong the mines at Goid Hill, in Kowan Oonnty, which 
have already produced not less than $2,000,000, and have reached a 
depth of 750 feet. Although this appears to be a very large production, 
I do not hesitate to say that perhaps foiir-fiftba of all the gold in the ore, 
which is a talco-mieaceoua or chloritic slate, intermixed with pyrite, mag- 
netite, and a little quartz, has been lost in the tailings, on aeeuunt of the 
Y.ety imperfect process used for the extraction of the same. 

The King's Mountain Mine, of Gaston County, aJao belongs to this 
class. The gold is, to a great extent, contained in a quartzose limestone, 
and is associated with very small quantities of pyrite, galonite, chaleo^ 
pyrite, but also with the very rare tellurides of lead, altaite, and with 
nagyagite, a telluride of gold and lead. 

In gold mining operations, the deposits which result from the disinte- 
gration of the rocks, and subsequent denudation, are undonbtedly of the 
greatest importance ; there 'the gold which was contained in the rocks 
and in the small auriferous veins (which have been broken up into frag- 
ments) has been concentrated by nature, and in many places has been 
deposited, with the remnants of tlie veins, in the gravel beds which I 
have already mentioned. 

Those gravel beds occur to a greater or less extent throughout the 
whole gold region ; tho oldest gneissoid rocks as well as the slate forma- 
tion contain them. 

The quarta in general is not water-worn, only the sharp edges are 
■rounded. Many pieces still present the shape and thickness of the veins 
whence they came. 

The most extensive gravel deposits exist in the South Mountains, on 
the headwaters of the first and second Broad River, Muddy Creek and 
Silver Creek, in the counties of Eutherford, McDowell, Burke, Caldwell, 
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also in Polk and Oleaveland ; embracing an area of over 200 square 
miles. 

They appear to cover the greater part of the land, rise often to a con- 
siderable height on the slope of the hills, bat are naturally more concen- 
trated in the bottom and flat lands. The gravel beds in this region vary 
in thickness from a few inches to thirty feet, and are covered with soil 
and clay, which is also more or less a«riferons, although much poorer than 
iho gravel beds below. 

These deposits have been worked since 1830, and before gold was 
known in California many thousands of hands were at work digging and 
washing in a nide way, yet many millions of dollars were produced with- 
out the knowledge of a proper use of water. 

Since that time very Httle has been done ; in some instances the old 
gravel was worked over again, and has made fair returns to the adven- 
turers. 

Very large tracts of land, containing extensive and valuable deposits, 
have never been tonched, and, by the introdnutioo of the Galifovnian hy- 
dranlic system of operations, a safe and very profitable businesB coiild be 
carried on. 

The gold is rarely fonnd in nuggets; generally as fine dust and in 
small grains. Its fineness averages about 825 thousandths. It is associated 
with numerous interesting minerals, such as platinum, diamond, zircon, 
xenotime, monazite, and many others. 

Experiments with vein-mining in this region have not proved success- 
ful ; the rich veins are too narrow in width, and of too limited extent in 
depth, and the large veins do not contain enough gold to be advan- 
tageously worked. 

A email region of valuable gravel beds exists in the gneissoid rocks and 
micaceous slates of Franklin and Nash counties, in the eastern part of the 
state. It has been most extensively prospected at the Portis Mine, where 
it is very rich, and has been worked since about 50 years, having pro- 
duced, it is said^ over $1,000,000, 

The productive gravel is here the reenlt of the disintegration of nu- 
merous small granular or angary qnartz veins, and very fine specimens of 
gold in such quartz are freqoently met with. 

The fineness of the Portis Mine gold was generally about 985 thou- 
sandths. 

There are enormous gravel piles at the mine — the remnants of former 
operations. 

The gold in the gravel deposits, principally, is the loose gold, which 
had existed in the rocks and between their laminte, or that from the small 
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quartz veins, whilst the large veins are mostly Itarren-. Iti a i^gioii wfjfdi 
eoDtaiiia many small veins, the grave! deposits are generally valuable, evei> 
if the bulk of th&beda has been made np truiii thedeBtriwjtioiv of large ones. 

There are several highly important gravel deposits- iir Moiitgoinery 
county, in the slate formation, some of wiiich have produced .a largo^ 
amount of gold ^ the gold is mostly crystalline, in flat pieces, often- covered 
with octahedral crystals, and in large nnggets;. very little: tiaie- a rained, 
gold has been found. 

The best known deposit, which has produced largo rettirnSf but whit;]'. 
is still, so to say, barely touched^ is the so called Chrietian mine. 

The Swift Creek mine, about seven miles distant, produces gold of sim- 
ilar appearance. 

"West of the Blue Eidge several gravel deposits have been worked, to it 
greater or lesser extent, in Cherokee and Jackson- GOiinEies, aiso at How- 
ard's Creek, in Watauga, and on tlie French Broad and New Rivers. 

Throughout the whole gold region, evoi-y stream, branciv and rivulet 
contains gold; and, as the washing of these is tlie most convenient way 
to obtain the precious metal on a small scale, there is hardly one which i& 
not more or less worked, many of them up to their soiwce." 

PLiTINUM. 

"Only a few grains have been found in North CamTiaa, associated with 
gold in Rutherford and Burke counties ; and there is no prospect that is 
ever will be found in large quantities." 

SiLVEK, Lbivo, Zinc. 

"I shall consider those three metals under one liead. as they are Khvajsi 
associated. 

Silver is a rare metal in North Carolina. With the eseeption of the 
silver alloyed with gold, varying from 1 or 2 to about 20 per cent., in 
the gold from veins and gravel deposits of the granitic and gneissuid rocks, 
very little silver has been found in Ihe veins of these strata. 

The only localities which came under my notice were at the Baker 
mine, in Caldwell, and at Scott's Hill, in Burke county. There it occurs 
but rarely, in veins of auriferons (quartz. At the latter place it is only 
observed after burning the ore, and a little fragment which 1 have seen 
makes me feel confident that it is present as cerargyite, or chloride of 
silver. 

Small quantities of argentiferous galenite and pyromorphite are asso- 
ciated with it. 
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Ifative silver 'has been observed with chaleocite or copper glance at 
•Gap Creek mine, in Wilkee coBntj, and at tlie Asb\iry vein in Gaston 
•county. 

Tiie -oTrly real eflver mines of North Carolina are ore beda of zinc 
Ijlende, mixed witli galeiiite, in the argitlaeeons and talcose slates. The 
type of these is the old Washington mine, now Silver Hill, in Davidson 
-eoiinty, which was discovered in 1638. Ifear the surface it formed a bed 
•of carbona-fe of lead, Slaving in many places films and plates of metallic 
■silver disseminated through the mass of the ore. These ores were easily 
rediised, and prodneedliandaoaicTeturne to tiie owners. This was, how- 
ever, but of short dTiration, The undecomposed ores, which were a very 
flne-grained mixtnre lA' brown zin-ehlende and argentiferous galenite, were 
soon reached, sad -presenwd great difficulties in the extraction of the pre- 
dion s metals. 

When I was at (he mine, about 23 years ago, an analysis of an average 
■sample of between 2009 — S-000 tons of ore gave me abont 45 per cent, of 
:zincj 2i per cent, of lead, about 6 oiineoB of silver per ton, with minute 
-quantities of copper and gold. If the Philadelphia owners had abided by 
siiy adyiee, viz., to work the ores for zinc, and extract silver, copper and 
lead fimii the reeidses, they would probably still be in possession of this 

The oi-e bed ia large, an-d in one place has had a thickness of about 60 
feet. 

OecasionaMy it contains very rich spots, wit^i native silver in lumps and 
€liform masses, or disseminated through the ore with argentite or highly 
.flrgentiferousgaJeoite^ and besides these minerals this mine has fnrniehed 
tlie most magniSeent cabinet specimens of cerasite, pyromorphite, etc. 

The nraie 4s now 6S0 feet deep, and ^e ore is greatly mixed with slate. 
The purer miasees are k^t separate; the slaty ore is crushed and separa- 
ted by buddies, et«., and the bnddlod ore is roasted and shipped to New 
Xiirk fur the nianufaetiir© of the eo-caliod Bartletta' white lead. The 
g;rod«etion of [his mine is now about 400 — 5G0 tons per month. 

Very similar ore is found about sis miles northeast of Silver Hill. The 
■vein has not hsen developed, and the work done at Silver Valley has not 
4ie«n productive. 

The Hoover mine, abo«t six miles from Silver Hill, contains galenite, 
in a more eoarseiy crystalline variety, in a calcareous veinstone, and the 
Boss mine, two miles distant, has furnished hand-some cabinet specimens 
■of galenite in qaartz. 

The McMakin mine, abont IJ niile southeast from Gold Hill, is a very 
interesting one; t-be priiifiijjai vein is a large vein of ^inc-blende in tal- 
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cose and argillaceous slates; it contains natire silv^er, argentite, argentif- 
erous galenite, and highly argentiferous tetrahedrite. The latter contains, 
according to my analysis, 10.53 per cent, of silver, and an average sample 
of ore of a 5' vein, at 80 feet depth, which was so-nt to me about 11 years- 
ago, yielded 2i6 ounces of silver per ton, worth abont $33i. The oiine 
is not worked, but looks favorable enough to descFve fresh attention. 

The Trontnian mine, also in the neighborhood of Gold Hill, and one 
mile southeast of it, has been opened as a gold mine. It consisted of 
porous quartz, and yielded near t!ie surface very rich ores, worth $50 per 
buahel ; at the depth of 100 feet, where the sulpliides are undeeotR posed, 
the ores yielded only $1, and contained a string of ash grey zinc-blende 
with pyrite, from 2 to 6 inches in width, which had increased to 18 inches 
when abandoned at a depth of 160 feet. Thede ores are well worthy of a 
fuller investigation, as they may be riiih in gold. 

I have already mentioned, when speaking of gold, the beds and veins 
of gold ore in Union and Montgomery eonnties, as being frequently asso- 
ciated with zine blende. The string veins of the Steele miiio principally 
consist of these and galenite. 

At the Long (or Monroe) mine, in Union county, tbe quartz veins iiir 
the slates are richly charged with argentiferous galenite; bnt the veins- 
have not been suffldently explored to know whether it will increase in 
depth. 

At the Leniraond (Marion) mine, a very remarkable vein or bed has 
been worked ; it is irregular in size, sometimes widening out from a few 
inches to six feet. It consists of quartz, richly charged wkh brown zinc- 
blende and galenite, with small quantities of arsenopyrite, chalcopyrite, 
often intermixed with grains of eleetrum, a highly argentiferous variety 
of gold. Both the galenite aad tbe zinc-blende are very rich, 1 have 
examined a, pure specimen of galenite which did not show any admix- 
ture oi ^ree gold to the eye, but which yielded at tiie rate of nearly 30 oz. 
of gold and 86^ oz. ef silver to the ton ; and pure brown zinc-blendo 
gave me about 32 oz. of siver and gold, nearly half of which was gold". 
This vein appeal's to have a considerable longitudinal extension, and 
passes into the Steward mine property, formerly owned in Philadelphia. 

Afc the latter mine, and at various other localities in this region, similar 
ores have been found, but the war has stopped all operations, and it will 
require capital and skill to develop this highly important mining district. 

Galenite and zinc-blende occur at several other mines, associated with 
gold ores, as at the King's mountain, the Cansler &nd Shnford,. and the 
Long Greek mines in Gaston county, etc. 

At Cedar Oove, McDowell county, in the limestones of the so-called 
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Taconic elates, at the Dobeon mine, there is found an accumulation of 
yellow and yellowiali brown zine-blende mixed with lime. I have not, 
however, seen anything from there which looks encouraging. 

Galeuite and aine-bleude ie associated with the gold ores at Murphy, 
Cherokee county. Highly argentiferous galenite occurs at several loeali- 
tioe on Beech monntHiii, Watauga; argentiferous and auriferous galenite 
have been discovered at Fhnt Knob in Wilkes county, and I have seen 
specimens of it I'roni Marshall, Madison county, CJayton, Johnston county, 
and Elkin Oreek, Surry county, and also in several of the copper mines 
throughout the state, but I have no knowledge of any deposit of aufiicient 
magnitude to be worked advantageously," 

Tm. 

'■No tin ore has been found in Nortb Carolina as yet. Traces of this 
metal have beon found in the tungstatoa of Cabarrus countj', and 
in a micaceous slate in Gaston county, associated with garnet and col- 
umnar topaz (pyenite)." 

AKSEMIO, ANTIMONY AMD KISMUTH. 

'Only afew oi^ee of arrenic and antimony have been noticed in Korth 
Carolina. Amongst these is very rare native antimony, of which a small 
piece was submitted to my examination by I*r, Hunter, of Cottage Home, 
Lincoln county. It has been foimd in a small vein in Burke county. 
An examination proved it to be quite pure- 

Both arsenic and antimony are found in combination with other metals ; 
arsenic at a few localities in Union and Gaston counties, in smaij quanti- 
ties, as arsenopyrife or mispiekel, associated with gold ores; and botn 
arsenic and antimony in the highly argentiferous tetrahcdrite of tiie Mc- 
Makin, and the tetrahedrite of the Ludowick mines in Cabarrus county. 

Bismuth has been observed as bismuthinite in minute particles asso- 
ciated with the gold and copper ores of the Earnhardt vein at Gold Hill, 
and by Dr. Asbiiry as bismuthite with gold ores at the Asbury mine in 
Gaston county ; also as bismite, or teroxido of bismuth, in the same mine, 
and in combination with copper, lead and sulphur at Col. White's mine 
in Cabarrus county, probably as aikinito. The most interesting ores are 
the telluride of bismuth (tetradymite) and the tellurate of bismuth (mon- 
tanite)— both found associated with gold ores in numerous localities^in 
Davidson, Cabarrus, Gaston, McDowell and Burke counties. The bis- 
lauthic gold mentioned by Shepard as coming from Rutherford, is prob- 
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ably an artificial prodnet resulting from the simultaoeoiis amalgamation 
of gold and tetradyraite." 



" Sriiall quantities of these two metals have been observed in the inangs- 
nese gossans of several mines in Gaston eonnty, but thus far no regular 
workable deposits have been found." 



Fyrolusite, pailoinelane and wad are found in small quantities in many 
places in this state, but no where in abundance, so far as linown. They 
are generally associated with iron, gold and silver ores. There is a very 
promising vein, or bed of psilomekne in Caldwell county, 5 miles west 
of Lenoir. It is found in irregular and rounded maeeea, embedded in 
light colored gnelssie slates, some of themaBses being 10, 15 and 20 inches 
thick, and occupying a breadth of three or four feet of the strata. There 
is also a small seam in the town of Danbnry, Stokes county, and lamina- 
ted masses of -J to 1 inch thi*k occur in the Buekhorn iron ore beds, and 
there are hand specimens in the Mnsenm from Nash county and several 
other points. 

A specimen of manganese ore recently sent from Jackson county gives 

Silica, 12.25 

Alumina and Sesqniox of Iron, 14.10 

Protosesquiox of Manganese, T4.45 

It is probably braunite, variety mareeline. A similar specimen from 
Chatham was probably the same mineral. Manganese is found associated 
with the iron ores in various parts of the state, as has been seen. At 
Buckhom it is found as a silicate and probably in the form of Knebelite, 
as stated in another connection. Beds of Manganese garnet are of com- 
mon occurrence and often of great thickness. There is a series of such 
beds associated with the King's Mountain slates of Gaston, Lincoln and 
Catawba, which are snpcrficially changed to black oxide. A slaty speci- 
men from Major Graham's place gave 

Silica, , 47.y3 

Protoxide of Manganese, 12.86 

Binoxido " " 5.60 

Alumina and Sesqniox. of Iron, 30.44 
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This lias been used ia a Deighboring furnace as a flux, and witli very 
good results. 

CHEOMIO IRON. 

Small quantities of chrome are found assoeiated with some of the iron 
ores of the state, the lead which crosses Guildford county for example. 
But it is also found as chromic iron, in ci-areely crystalline masses, often 
of considerable size and -u the form of very irregnlar veins, or pockets in 
the chrysolyte beds of Jackson, Yancey, Mitchell and Watauga conuties. 
The most considerable deposits are two, one near Webster, and the other 
5 miles from BurnsviUo, on Jack's Creek, at Hampton's. An analysis of 
the former by Gentli gave, 

Chromio Oxide, C:J.32 

Ferrous " 25. Oi 

Magnesia, 0.85 

Lime, 1.33 

Silica and Alumina, 0.i7 

There have heen no openings at either of these points, but the out- 
cro[.>8 are pucli as to justify experiments at both, whenever the facilities 
for transportation shall be sufficiently improved. 

SECTION HI. USEFUL MINERALS, NOT ORES. 

COAL. 

The general facts in regard to the occurrence of mineral fuel in this 
btate have been given in a previous chapter. It will be remembered 
that the principal coa! beds are found on Deep River, in Chatham and 
Moore comities. The area of this coal fie d is given by Emmons as 
aboot 300 Eqnare miles. The quality of the coal is also discussed by him 
and by Admiral Wilkes, and various analyses are published ; the three 
following by the latter, of. samples from difl:erei.t parts of the field : 

Carbon, 60.7 59.25 84.30 

Volatile Matter, 32.7 30.60 7.43 

Ash, 5.3 10.21 7.80 

Sulphur, 1.3 

100.0 29M 9^.87 
Specific Gravity, 1.28 1.41 1.49 
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The first analysis (by SchfefFer) represents tlie coal at the Egypt shaft, 
the second by Prof. Johnson, the outcrop at Farmersville, and the third, 
by she same, the Wilcox seam. Wilkes says, in his report to the U, S. 
Government, " The three upper seams of the bituminous coal are well 
adapted for fuel, cooking, gas and oil. It is a shining and clear coal, re- 
sembling the best specimens of Cumberland. It ignites easily and burns 
with 3 bright, clear combnstion, and leaves a very little purplish grey 
ash. It swells and agglnlinates, making a hollow Are." " It yields a 
shining and very porous coke, and is an excellent coal for making gas or 
for burning," " The dry or debitutninized coal" exists in "but small 
quantities in the basin," and " contains less than one quarter of the vol- 
atile matter that the bituminous coal contains." 

The following analyses by Dr. Genth were made for the Survey, of 
specimens selected by myself three or four years ago from large heaps 
newly mined, 

Pixed Carbon, 63,28 70.iS 

Volatile Matter, 35.74 21,90 

Ash, 10.14 6.415 

Moisture, 0.84 1.16 

100,00 100.00 
Sulphur, 1.35 1.02 

It will be seen that these are good coals ; they contain very small per- 
centage of sulphur, much less than many of the coals of Ohio and the 
West, which are largely used in the reduction of iron ores. Tlie former 
analysis represents the Egypt coal and the latter that at the Gulf, the 
Gulf specimens boing obtained within 15 feet of the surface. 

In regard to the value of the Chatham coal for gas making, I have re- 
ceived the following testimony from the Messrs. Peters, of Portsmouth, as 
to the result of a trial in the gas works ot Norfolk and Portsmouth, of a 
lot mined some three years ago : " Their (the Superintendents') reports 
are highly favorable to the Chatham coal, both as to the quality of the 
gas produced and the quantity which a given amount of the coal yielded." 
And Mr. 0. S, AUman, President of the Norfolk Gas Works, says : 
"Our Superintendent thinks it about equal to the best Clover Hill coal, 
giving of 14 candle gas, 3f cubic feet per pound. I have no doubt that 
fresh mined lump would give much better results." 

A sample of a thin seam of coal, which was struck last year in Anson 
county, in Baggan's Cut, gave, on analysis, (by Hanna), 
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Fixed Carbon, 63.76 

Yoktile, 23.13 

Ash, 2.i7 

Moistnre, 9.95 

90.31 
Siilpluir, 0.75 

The seam exposed in the cut was only two or tliree inches thick ; but 
it represents the Chatham coal in its continuation south west ward. There 
have been no exploratione here to determine whether larger seams exist. 

The lignite bed on Tar river, near Oxford, in Granville county, is the 
continuation of the Chatham coal formation in tlie opposite direction. 
The thickness of the seam is reported about five or fix inches; but no 
explorations have been made to ascertain either ite iiorlzuntal or vertical 
extent. 

It is worth while to mention here also the biiuminous shales, which 
show themselves in so strong force above the coal in the Egypt section. 
Dr. Emmons estimated the thickness of the oil bearing strata at seventy 
feet, and pronounced them capable of yielding thirty per cent, of their 
weight in kerosene oil. So that here is an inexhaustible resource for fuel, 
over and above that furnished by the coal seams. 

The other coal in the valley uf Uan River, is much less known ; but it 
was mined at Leaksville during the late war, and the coal acquired a very 
high reputation as a fuel. It is semi-bituminous. The thickness of the 
only seam explored at this point is about three feet. The longitudinal 
extent of this deposit ie as great as that of the Chatham beds, but it is 
probably narrower. As stated elsewhere, some recent openings by the 
Iron Company operating in Guilford, seems to show a succession of paral- 
lel beds more numerous and of greater thickness in places than those on 
Deep Kiver. These explorations were made four years ago, near Stokes- 
barg. Two analyses by Dr, Genth, of samples of diffemnt seams opened 
here gave, respectively, 75.96 and 76.56 per cent, of fixed carbon, 11.44 
and 13.56 per cent, of ash, tlie volatile matter being about 12 per cent, in 
each. The development of these deposits is a matter of sufficient iriterest 
to the state to justify an exploration of the whole length of both these 
coal areas; and the diamond drill offers a ready and cheap means of 
tracing out the boundaries and ascertaining accurately tiie depth, thick 
ness, and all the conditions which will determine their value. And I do 
not think a few thousand dollars could be more profitably expended. 
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GKAPHITE. 



This mineral is qnite widely distributed in North Carolina, both in the 
Huronian and Laurentian formations. There are very fine hand epeci- 
mena in the Museum from a number of counties, Person, Tantiey, Ca- 
tawba, Cieaveland, Burke and others ; and there are beds of a more or 
less impure, slaty and earthy variety, in several sections of the State, the 
principal of which are two: one in Gaston, Lincoln and Catawba, as a 
constant associate of the argillaceous and talcose slates and shales which 
belong to the King's Mountain slates; and the other in Wake county. 
The former may be seen at various points crossing the public roads and 
cropping out in the gullies. At Sigmond's, not far from Catawba Station^ 
in Catawba county, the bed was opened many years ago, and several bar- 
rels mined ; and within the last year or two a considerable amount of 
trenching and exploration has been made, and several parallel beds are 
reported, three feet and more in thickness. In Cleaveland eounty there 
are several otitcrops also, of a thin seam of a few inches; one of them is 
near McBrier's Spring. 

But the Wake county beds are the most extensive, as well as the best 
known grapiiite beds in the State. They extend in a northeast and south- 
west direction for a distance of sixteen or eighteen miles, passing two and 
a half miles west of Ealeigh. There are two hods apparently, forming a 
sharp an tichinal. The thickness is two to three, and occasionally four, 
feet. The eastern (and longitudinally the most extensive) bed is nearly 
vertical, dipping cometimes east, but mostly west, at an angle of 70° to 
90" ; it was opened at a number oi points many years ago, and is wrought 
to a considerable extent at present. It is a bed of quartzitic and falco- 
argillaeeous slates and shales, which are more or lees graphitic — from 
about twenty or thirty to sixty per cent. 

A large bed of a similar character is reported from Alleghany county, 
and a sample sent, which shows 12.3S per cont, of graphite. 

Many of the Arehaaan gneisses of the middle and western regions of 
the state contain graphite, along with, or replacing the mica. Speci- 
mens of this description may be seen in the Museum from Forsythe, 
Ashe and other counties. 

Crystallized graphite like that at TIconderoga, !N. Y., is rare in this 
state, although there are a few (small) such specimens in the Museum, 
from different lucalities. 

Kaolin, Fike Clay, &c. 

From what has been said under the head of general geology, it will he 
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readily inferred tliat there miHt be an abundance of clay of all sorts in 
the state. The vast Tertiary and Quaternary tracts of the eastern section 
abound in beds of potter's clay, fire clay, &a. And among the older for- 
mations also, are iinmeroiis seams and beds of kaolin reenlting from the 
decomposition of the felsijatbie rocke. One of the largest of these beds 
is found near Greensboro, a few miles south. It is white and fine — 
grained and is reported to cover several acres ; and olher smaller beds of 
the same region are represented in the Mnseum, One of these on a par- 
tial analysis, gives 83 per cent of silica, the residue being mostly ainminii. 
Another sample of the same sort, a wbite, almost impalpable dnst, from 
Johnston county, near Clayton, gave silica 67 per cent. Both of these 
and many other specimens, from a number of coanties, Chatham, Wake, 
Guilford, &c., have the appearance of what is called sometimes " moun- 
.tain meal," Other specimens of very fine hydrows eilicatea are often 
brought to the Museum for meerscbanni. One of these, from Btirke 
connty, gave water 15.9 per cent , alumina 44, magnesia 3.8. 

The following analysts of ol(ti/a were made for the Snrvey by Dr. 
Genth and Mr. Chatard, his assistant : 

Silicic Acid and Quartz, 56.63 60.93 72.25 86.47 

Alumina, , 36.32 26.58 11.28 ) , ^„ 

Sesquioxideoflron, 5.93 1.7i 3.63 f ^■''* 

Magnesia, 0.00 0.35 1.75 0.47 

Lime, 0.30 0.99 0.00 0.17 

Water, 10.93 9.44 11.10 6.16 

The first is from Harnett eonnty, and represents a large bed of fine, 
purplish clay, at Spout Spring on the Western Railroad. The second is 
from a bed said to be large, near Shoe Heel Depot, Robeson eonnty ; fine 
and white. The other two are from a bed of fine whitish, ash colored 
clay, eaijed Dirt-eater's Clay, on Major Blount's farm, in Lenoir cotinty. 

Under this head may be placed the beds of argillite, or pyrophyllite 
slate, — agalmatoUie, in the southwest corner of Chatham. This is a 
large deposit belonging to the Huronian series, which has a quite extensive 
range; occurring in Montgomery and other parts of Chatham. It is 
popularly called soapstone, and has the soapy feel of that mineral, but 
contains only 3.02 per cent, of magnesia. This substance has been an 
article of trade to New York, on a large scale and for many years. It 
is used in the manufacture of paper, — wall-paper especially, aoapa, cos- 
metics, pencils, &c., and for Tarious adulterations. 
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SOAPSTONE. 

This is a very common mineral in Nortli Carolina, both in the form of 
the impure, greenish, massive, or slaty rock, (potstone), used for grave 
Btones, and for chimney and furnace hearths and linings, and in the form 
of a pure massive white stcatyte. The moet extensive beds of this min- 
eral are found in Cherokee and Macon, in immediate association with the 
marble range previously described, and accompanying it thronghout its 
whole extent, on Nantehaleh fiiver, Yalley River and iSfotteley. An 
analysis of this rock, as it occurs at Jarrelt'e, on Nantehaleh, gave 23.71 
per cent, of magnesia, which is about the percentage for pyrallolite. The 
variety rensselaerite is found in Forsythe county, and probably also in the 
south mountains, in Burke county. 

SERPENTmH. 

This mineral is found in large massea in many portions of the state. A 
noted locality in Wako county, was long ago described by Dr. Mitchell. 
The finest beds of it are those near Patterson, in Caldwell county. It ia 
dark, almost black, and fine-grained, and polishes well. It is beautifully 
seamed with minute veinlets of amianthus. Serpentine of fine quality, 
sometimes approaching precious serpentine, is found in the chrysolite 
beds of tliewusf, as a result of their alteration. 



This is ono of t!ie commonest associates also of the ehrysoHto beds just 
mentioned, and it occurs also quite widely in the Laurentian rocks of the 
middle and Western parts of the state. One of the best known localities 
in the state, is that near Bakersville, in Mitchell county ; in fact it occurs 
in two or three places in that vicinity. It is long, fibrous, white and 
readily reduced to a pulp, or mass of fine lint. An equally fine article is 
brought from the southern part of Jackson county. It is also found near 
Tryon mountain, in Polk county. Another well known locality ia in 
Caldwell county, near the Baker mine. This is associated, like many 
others, with a serpentine rock. Specimens have been brought to 
the Museum also from Ashe county, and from Yancey. There is consid- 
erable inquiry for this mineral from various quarters, for sundry new uses 
and manufactures, and it is likely to become very soon an article of com- 
merce of considerable value. 
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CORTJNDDM. 



Attention has been called in another connection to the emery beds asso- 
ciated with the Guildford range of iron ores ; and an analysis by Genth 
was given. But the region to which attention has been of late largely 
drawn as a source of emery, or cornnduin proper, lies west of the Blue 
Ridge ; and as elsewhere pointed out, it is there associated with the chry- 
solyte beds thronghout the whole of their extent, so far as any examina- 
tion has been made. The richest localities however, thus far discovered, 
are found in Macon county, near Franklin, and in Clay county on Back 
Creek. For a fuller account of these localities, see the paper of Mr. 
Smith in the appendis. This gentleman also calls attention to other 
localities in this range, and Dr. Genth has published an elaborate paper 
on the associated minerals of the whole series of chrysolyte beds ; Prof. 
Shepard also, and Dr. J. Lawrence Smith have published interesting in- 
vestigations on the same subject. There are in the Museum specimens 
from eeveral other places, one in the southern extremity of Jackson 
county, south of the Bhie Ridge, another on Ivy River in Madison 
county, where I procured very handsome specimens in 1867, and a third 
1^ miles from Bakersville, within 200 yards of the asbestos above de- 
scribed, at which point, in company with Mr. Irby, I fjund several spec- 
imens last fall. There are also hexagonal crystals of corundum in the 
Museum, from Crowder's Mountain in Gaston county, and some large 
sized ones from Forsythe. A friend has lately written me from Iredoll, 
that he has some crystals found in that section. So that it ia evidently a 
mineral of very wide distribution in the state. 



The mining of this mineral is a comparatively new industry in North 
Garolina, having been inaugurated only 4 or 5 years ago. And it is still 
chiefly limited to some half a dozen counties, mostly beyond the Blue 
Ridge. The marketable mica is obtained from the great ledges (veins?) 
of very coarse granite, elsewhere described, which characterize the middle 
region of the mountain plateau, a little southeastward of, and parallel to 
the great hornblendic and chrysolytic ranges described in a previous chap- 
ter. The most noted localities are in Mitchell and Yancey, on the waters 
of the Nolechucky, between the Black Mountain and the Roan. In this 
basin are a great many enormous ledges of the granite above referred to, 
and scores of mines have been opened within a few years, some of which 
have proved very profitable. The mineral is taken out in large lumpe 
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(rode crystals), of 30 or 50 pounds weight up to several Iinndred, and 
eveu a thousand occaBionally, These are readily fissile into laininsi of 
any doeired thickness ; and sheets aresoiiietimes found three feet in diame- 
ter and upwards, and will often cut 16 hy 20 inches. The inostTOinmon 
sizes however, are much smaller, ranging from 3 by 8 inches to i by 6, 
occasionally a little larger. Last September, I saw in one heap, about 
200 tons of rough mica, that had jnst been quarried from a pit near Ba- 
kersvllie. The mica nodules are acciiiniilated along certain planes or 
ranges in a quartz, or felspar, or quartz felspar matrix- A large propor- 
tion of the mineral obtained is rejected, either on aeeonnt of a want of 
transparency, or because it is gnarled, the plates being so interlocked as 
not to be separable. 

The largest business in this line has been carried on by Messrs. Heap and 
Clapp, near Bakersville, who have opened and operated several mines. 
Mr. Irby also has operated quite largely in the same neighborhood. Mr. 
D. 6. Kay, however, was one of the earliest in the new enterprise. He 
opened an extensive and very profitable mine on the northern slope of 
the Black Mountain, wit'^in two miles of Burnsville. Other mines have 
been and are now operate-J in flaywood, on Ricihland Creek for example, 
and in Jackson and Macon at several points. In Ashe county also are a 
number of mines, near Jefferson. Wilkes county on this side of the Blue 
Eidge, and Burke, Cleaveland and Catawba have entered to some extent 
into the mica-getting business. And if the market were sufficient, alarge 
number of other counties could contribute to its supply. I be'ieve there 
are no larger sheets obtained anywhere, not even in Siberia, than in the 
mountains of this state, and no finer qualities ; and probably nowhere has 
the business received so great a development. The largest and finest 
sheets seen at Vienna, were from the Ray Mine, Yancey county. 

There is a point of great interest connected with the history of miea- 
mining in this State, which it is worth while to refer to in this connection. 
This industry is not really new hero, it is o^ly revived. The present 
shafts and tunnels arc continnally cutting into ancient shafts and tunnels j 
and hundreds of spurs and ridges of the mountains, all over Mitchell 
county (especially), are found to be honey-combed with ancient workings 
of great extent, of which no one knows the date or history. In 1S68 my 
atterition was first called to the existence of old " mine holes," as they are 
called, in the region. Being invited to visit some old Spanish silver mines 
a few miles southwest of Bakersville, I found, as stated in the report for 
1868,'a dozen or more " open pits forty to fifty feet wide, by seventy-five 
to one hundred long, filled up to fifteen or twenty feet of depth, disposed 
along the sloping crest of a long terminal ridge or spur of a neighboring 
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mountain. The excavated earth was piled in huge heaps about the mar- 
gins of the pits, and the whole overgrown with the heaviest forest trees, 
oaks and chestnut, eoine of t!iem three feet and more in diameter, and 
some of the largest belonging to a former generation of forest, growth, 
fallen and decayed ; facts, whioh indicate a minimum of not less than three 
hundred years." I added the remark as to the probable origin of these 
pits, " There is no appearance of a mineral vein and no clue to the object 
of these extensive works, mileee it was to obtain'the large plates of mica, 
or crystals of kyanite, both of which abound in the coarse granite rock." 
about two years afterwards in a conversation with Col. Whittlesey, and 
subsequently in numerous pnblications on the subject of the mounds of 
the northwest, I learned that mica was of common occurrence in the 
tnraoli of the Mound Builders, among the utensils and ornaments which 
such rude people are in the habit of inhuming with their dead owners. 
And upon further inquiry I ascertained that cut forme, similar to those 
fouud in the mounds were occasionally discovered among the rubbieh and 
refuse heaps about, and in the old pita. These eireumstanees revealed un- 
mistakably th3 purpose and the dato of these works, and showed them to- 
be cotemporary with the extensive copper mining operations of Lake 
Superior. 

Since the development of mica-mining on a large scale in Mitchell and 
the adjoining counties, it has been ascertained that there are hundreds of 
old pits and connecting tunnels among the spurs and knobs and ridges of 
this rugged region ; and there remains no doubt that mining was carried 
on here for ages, and in a very systematic and skillful way ; for among all 
the scores of mines recently opened, I am informed that scarcely one has 
turned out profitably which did not follow the old workings, and strike 
the ledges wrought by those ancient miners. The pits are always open 
" diggings," never regular shafts ; and the earth and debris often amounts 
to enormous heaps. 

One of the most profitable of all the modern mines, (on Cane Creek),, 
is one which is marked by the greatest of the old excavations and the 
largest earth heaps about its margins, in the whole region, showing that 
this was the richest of the ancient diggings. The tunnels are notable as 
being much smaller than such workings in modern mining, being gen- 
erally only three to three and a half feet in height and considerably less 
in width. Some of these tunnels have been followed for fifty and a hun- 
dred teot and upwards. It is asserted by tlie miners that distinct tool- 
marks are often found along the walls of these tunnels, resembling the 
stroke of a pick or chisel. It is also noticed that the beet parts of the 
veins were often abandoned by the old workers, evidently on account of 
3i 
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the hardness of the rock; they do not seem to have been able to pene- 
trate the nnweathered and more solid portions of the ledges in any case, 
a circumstance which shows the inferiority of their tools. 

Ae to the uees to which this mineral is put, the principal one seems to 
be to furnish windows for parlor stoves. But it is also manufactured into 
lamp-chimneys and shades, and it is also latterly ased, to some extent, 
already, as among the ancients, for pnrposes of personal ornaments of 
women— another illustration of the periodicity of fashions. The me- 
chanical uses are multiplying, so that ere long the demand will no doubt 
overtake the supply, and when that happens, a large field of profitable 
industry will be open to many counties of the State. 

Building Stones. 

From what has been said under the head of general geology, it will be 
apparent that there exists the greatest abundance of material for archi- 
tectural and engineering uses, over a large part of the state. G-ranite 
and gneiss are among the commonest rocks throughout ita whole length, 
except in the coastward region, where it is overlaid by the Tertiary and 
Cretaceous beds. And the sandstones of the Triassic, red and gray, as 
well as those of the Huronian, are available over considerable areas ; 
while the shell-limestones of the Eocene furnish a very fair building ma- 
terial to the sandy and alluvial coast region ; and the crystalline limestones 
and marbles of the west supply an ornamental building etone of great 
variety and beauty. 

Granites.— The capitol is built of the light colored gray gneiss which 
is so abundant in the Lanrentian formation of the state, and in the Peni- 
tentiary, which is in process of building, the same material is used. An 
analysis by Mr. Hanna shows the composition of this rock. It is as fol- 



Silica, 69.28 

Alumina, 17.44 

Sesquioxide of Iron, 1.08 

Protoxide of Iron, ... 1.22 

Manganese Oxide, 0.16 

Xime, 2.30 

Magnesia, 0.27 

Potassa, , 2.76 

Soda, 3.64 
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It will be noted that felspar is the predomioaiit element, and that this 
belongs mainly to the soda section, — probably oligoclase. The rock is 
evidently capable of resisting the action of the climate indeSnitely, as 
there is no visible effect of erosion, in the case of the capitol, in 40 years. 
Other quarries have been opened in tha neighborhood of Raleigh, in 
which tho gneiss shows the same general characteristics, with differences 
of color, grain, &e. Tho Ileiiderson Quarry, in Granville county, furn- 
ishes a harder'and more quai-tzose rock, of a darker gray color. There 
are severa! quarries as far east as Edgecombe and Wilson, near the Wil- 
mington and Weldon Railroad. The former of these was used for tho 
fonndation courses of the U. S, Post Office in Raleigh, and likewise in 
various structures along the railroad. It is of a slightly greenish-gray 
color, quite hard, and doubtless durable. 

A fine light colored foldspathic granite, specked with a small per- 
centage of black mica, is quarried in Warren county. Extensive quarries 
have been wrought a)so near Salisbury, at Dunn's Mountain. And re- 
cently a very light cnloreii, almost white granite is obtained from the 
same locality, and has been adopted for the auperatriicture of the post 
office building already mentioned. It is a beautiful stone, of fine and 
uniform grain, dresses well and resembles marble at a little distance. It 
is marred by the occurrence in certain parte of the mass, of minute octo- 
hedral crystals of magnetite, which under the action of the lime of the 
cement, gives it a eliglit ferrnginous stain in patches ; but it is not probable 
that'they will affect the durability of the stjne. This is a true granite, 
and the ledge is of great extent. The predominant ingredient here 'Aso 
is feldspar, partly, at least, of the soda section. A very coarse porphy- 
ritic granite with large crystals of orthoclose, has been mentioned else- 
where 88 ccmmon along the western side of the central granite belt, pass- 
ing a few miles west of Salisbury, across the southern end of Iredell 
county, and reappearing in large force on Long Creek, in the middle of 
Gaston. In places this is a good bnilding atone, while in others, as the 
first oamcd locality, it weathers too readily. A granite of the same gen- 
eral description, that is, coarse and porphyritic, occnrs on the lower 
Yadkin (Pedce), in Richmond and Anson. This is of a slightly greenish 
color, contains oligoclase or albite instead of orthoclase, at least iu part, 
and forms a very iine and durable building stone. Quarries have been 
opened in many places in the gneiss and granite ledges of the piedmont 
and mountain sections, more especially along the railroads where such 
material is in demand for various engineering structures. The mountain- 
ous ledges of porphyroidal gneiss (augen-gneiss), heretofore described, so 
abundant and conspicuous in Henderson county, about Flat Rock, Hen- 
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tlersonville and Hickory Nut Gap ; in Hickory Nut Momitain, McDowell 
county, in the spurs of tlie Bine Ridge, among tbe head waters of the 
Catawba, and again on the tuvnpike road, just below Blowing Kock, in 
Caldwell county, furnish ntiiuerotis qaarriea of a very good building stone. 
There are also very notable, baro ledges of Light gray granite of great ex- 
tent, near Mt. Airy, in Surry conntj'. But it woiitd be tedions and need- 
less to particularize, as granite and gneiss are everywhere. 

Sandstone. — The Red or Brown Sandstone of the Triassjc has beeri 
already described, and its extent andgeneral characteristics indicated. It 
is found in two tracts, — narrow zones, one lying along the vaiJej of Dary 
River, near and almost parallel to tbe northern boundary of the State, a& 
may be seen t>y reference to the map. The other lies in a northeast and 
southwest direction, nearly across the eastern side of the middle division 
of the State. A considerable part of tbls formation coneiste of sand- 
stone — red, gray and variously colored, and of various grain and texture. 
These aftbrd many quarries of fine building stone. One of the best yet 
opened is near Wadesboro, in Ansou county. It is redflisb- brown to buff 
colored, and of fine and very uniform grain. I have seen notiiing from 
Portland, Conn., or on Fifth Avenue, superior to it. Quarries have been 
long opened in most of the other counties along the line of its ontcrops; 
in Chatham, for example, near Kgypt, above and lielow, on tbe river and 
on the railroad. Other quarries of note are found on the North Carolina 
Railroad, near Durham, in Orange. Stone from tliis locality has' been 
long used for building in Raleigh, Two specimens examined lately with 
reference to constitution and probable durability, showed that the cement- 
ing material of the quartz sand consisted mainiy of iron oxide and clay, 
each about four and a half per cent, in one, which is of a dark-reddish 
brown color, and two per cent, in the other, which is light gray. The 
former also contained one and three-quarter per cent, of lime, an equal 
quantity of magnesiSj and eight-tenths per cent, of soluble silica ; the lat- 
ter respectively three-quarters and nine-tenths per cent, of the same sob- 
stances. These, however, did not appear to have much cementing effect. 
The samples were taken from large blocks, fresh from the quarries, and may 
be regarded as giving a fair representation of these sand-stones, in their 
general character. 

Marbls. As elsewhere stated, there are several ranges of beds of 
crystalliDe limestone in the middle and western regions. The lirst be- 
longing to the King's Mountain belt, contains so far as yet known, very 
little marble, that may be considered as available for the purposes of orna- 
mental architecture, or regarded as better than other common building 
etones. In the extreme west, however, in Macon and Cherokee, the 
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Siraestone range, both on Nantehaleh and Valley River, eontaina beds of 
very fine marble of various colors, white, pink (or ilcsh-colored), black, 
gray, drab and mottled. It is capable of a very fine polish, and will ono 
day, (when the difficulties of transportation shall be overcome), aeqnirs a 
high value in arohitocturo, as well as in otlier ornamental arts. In this 
last eonneotion some of the serpentine beds may be mentioned as likely 
to eomo into use, and so to acquire a market value. 

MlI.LSTOKE AHD GeINDSTONE GkITS, &G. 

The sandstone jnst described are, in many places, well adapted to the 
purposes of giindstones, and daring the war, while the foreign supply 
was ent oif, tliey wore largely so used. The Anson county quarries 
fitrniBh a very tine grindstone and whetstone grit. 

The conglomerates of the Triaesic series, which are associated with and 
replace the sandstones above mentioned have been long and widely used 
i(ir millstones. They liave been principally obtained from Moore eonnty, 
on McLennan's Creek, wliere they are obtained of excellent quality ; and 
they have been distributed from this point, over a large number of the 
intervening counties, to the Blue flidge. Some of these stones have been 
in use for 50 years; and they are occasionally found to be nearly equal 
to the French buhr-stone. 

The coarse porphyroidal granites and gneisses whicli are scattered over 
so large a part of the State, are liowever the most common material for 
mjll-stones. And in the eastern section, the shell rock is often partly or 
wholly silicified, forming a sort of bulir-stone, as in Georgia, and is well 
adapted to the same u&es. In Madison county, in the Huronian slates on 
Laurel River, there is an irregnlarly laminated whitish quartz, occurring 
in large veins, which la used for millatones, which are reported to be a 
good substitute for buhr-stone. 

Whetstone. Among the silicions argillytes so abundant in the Hu- 
ronian strata, there are frequent beds of novaculite or whetstone. Ono 
of the best localities is a few miles west of Chapel Hill, from which 
these stones have been carried in all directions. Other quarries are found 
in Person county, near Boxboro, in Anson, not far from Wadeaboro, in 
Montgomery and adjoir.ing counties, on the great Huronian belt, and in 
fact almost every section of the State has its own quarries, which either 
do or might supply the local demand, at least in part, and aa to articles of 
the commoner grades. 
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Diamond. 

Dr. Genth baa given all tliat is known on the subject of the occurrence 
of dianionde in North Carolina on p. 57 of the Appendix. Ail the spe- 
cimens hitherto found, were discovered hy accident, and in wasliing for 
gold. Doubtless an intelligent search, bj persona trained to recognize 
the gem in the rough state would have brought to light scores of them 
in the extensive gold diggings of the state. 

Agate. 

Kongh epeciineus of tliia form of quartz are very common, for ex- 
ample, in Cabarrus, near Ilarrisburg and near Concord, and in Mecklen- 
burg; and occasionally a handsome gem has been found amongst them ^ 
but a year or two ago some very line specimens of moss-agate were dis- 
covered near Hillsboro, which were at last accounts in the hands of Col. 
Whitford. 

Ol'AL. 

A number of gems of this species have been found, in the state. 
Within the last twelve months a large cumber have been picked up in 
Concord, Cabarrus county, some of them of much beauty and high market 
value. 

SECTION V. MISCELLANEOUS. 

Mineral Waters. 

Both Chalybeate and Sulphur waters are of common occurrence in the 
tate and in all sections of it, the former eminently so. Alum waters 
are also of frequent oeearrence. In the eastern section, the abundance 
of peat and mack insurea the prevalence of carbonated waters, which 
are continually dissolving the iron oxides from the ferruginous Quater- 
nary earths, and in their issue in springs at the foot of the slopes and in 
the ravines, they come charged with this element, which is deposited in 
a flocculent ochreous precipitate, along the conree of the streams. In tho 
granitic and slaty regions of the middle and west, the presence of i'OQ 
and alum is due to the decomposition of the iron pyrites, so widely dif- 
fused in the gneisses, granites and slates. 
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Many of the eprings of these eectione have become noted places of 
resort. 

No general investigation of the subject has been yet attempted, and eo 
no general discnssion will be entered on here. But a great many parfial 
analyses heve been made, of waters from every section, of which a few 
examples will be given. 

The figures represent the nnmber of grains of the different eubataiices 
found in a United t^tates standard gallon. 

12 3 4 6 6 7 

Organic and Vol. Matter, 5.16 5.79 1.23 1.79 1.02 3.95 1.23 
Silicic Acid, 1.65 3.76 0.62 1.60 3.1 1.01 1.15 

A?nminl ^'"''°' } ^^^ "'^^ ^''^^ ^'^^ oS | ^'^^ OU 

Lime, 4.80 1.17 0.49 1.72 1.62 1.74 0.19 

Magnesia, 0.49 0.06 0.12 0.25 0.42 0.75 10 

Soda, 0.27 1.09 0,S9 

Sulphuric Acid, 0.25 1.23 0.12 0.74 0.12 0.40 0.08 

(Jhlorine, 0.92 0.18 0.37 0.37 0.42 2.62 0.17 

Carbonic Acid, 23.40 32.22 large. (<.82 0.54 

Phosphoric Acid 1.00 

Solid Matter, 17.07 13.05 3.69 7.69 6.75 12.70 4.03* 

No. 1 is the famous '■ Alum Spring," Onslow county, described on page 
12, The water issues, clear and strong, from an aperture io the limestone 
of about the diameter of a flour barrel, and discbarges, at a rough esti- 
mate, 2,000 gallons per minute. There is a decided smell of sulphur in 
the air about the spring, discernible at the distance of several rods ; but 
this ingredient, being in gaseous form, is evanescent, and hence does not 
appear in the analysis. There is a oehreous precipitate for some distance 
along the brook below. 

No. 2 is a similar spring, not so large, but still very bold and copious, 
situated some four miles north of Washington, known as " Oowhead 
Spring." The temperature is 60°. This also gives an iron precipitate. 

No. 3 is one mile above Morganton, on the railroad. 

Ko. 4 is called " Glen Alpine Spring," some ten miles south of Mor- 
ganton, in the South Mountains. 

No. 5 is a spring near Greensboro, analyzed for Dr. Duify. 

'Add .21 grain of sulphur, in the form of sulphides. 
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No. 6 is a woll at Thoioasville, (of Mr. Thomas). Tliis is notable as 
contaiLiing a grain of pbo9pliorie acid to the gallon. Tlie analyaia also 
showed minute qnaiititiea of nitric acid and of the sulphides. The 
presence of these eulMtaneos furnishes ground of suspicion of contamina- 
tion. 

No. 7 is from Warrenton, analyzed at the request of the mayor. It is 
a sulphur water, otherwise very pure, containing only four grains of solid 
matter to the gallon. 

It will be obeerved that the amount of solid matter does not reach 
twenty grains in any of these samples, all of which are popularly con- 
sidered mineral waters. But an ordinary potable water may, and often 
docs, contain even more than that amount. Some of the wells of Raleigh 
contain much more. A few examples will show the range of solid mat- 
ters in drinkable waters, in grains per gallon : 

Coehituate, Boston, 3.11 

Oroton, New York, 4.78 

Eidgewood, Brooklyn, 3.92 

Tairmount, Philadelphia, 3.50 

Lake Michigan, Chicago, 6.68 

Genesee River, Rochester, 13,25 

Thames, London, 18.50 

Kent, " 26.50 

Seine, Paris, 8.83 

Rhine, Basle, 11.80 

Loch Katrine, Glasgow, 2.30 

Distilled Water, 0.10 

Absolutely pure water is unknown, outside of the laboratory of the 
chemist. 

No spring, or well, or lake water is pure. And it is generally consid- 
ered that a certain (small) per centage of mineral matter improves not 
only the taste, but the wholcaomeness, of drinking water. Lime carbon- 
ate, one of the most common impurities, does not impair its healthfuiness, 
until the quantity passes twelve or fifteen grains, but sulphate of lime, 
magnesia salts, and whatever communicates permanent hardness to 
waters, are reckoned injurious, even when existing in small proportions. 
Organic matter is commonly set down as injurious, if found in quantities 
above one grain to the gallon. 

But whether a larger proportion is hurtful, depends altogether on the 
nature and (especially) the source of it. If derived from the putrid de- 
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composition of vegetable, or (especiaUy) animal matter, it is injnrions in 
all proportions ; but the brown humons aeida, from peat and muek beds, 
do not seem to be deleterious even when amonnting to saturation. Sea- 
going vessels are eaid to prefer tbe brown, wine-colored waters of the 
Dismal Swamp and other such peaty waters of the coast. 

Suspended matters in drinking water are usually unwholesome, and a 
frequent source of disease. 

Nitric acid, ammonia, phosphorio acid and chlorine are commonly in 
dications of pollution, especially the three last named, and waters so con- 
taminated are dangerous to health. The greatest total amount of solid 
matter per gallon in potable waters shovild not exceed 30, or at most, 40 
grains; the carbonate of lime should not constitute more than one third 
of that ; the organic matter should not pass one grain, and snlphate of 
lime and magnesia salts should be absent, or if present, only in minute 
quantities. 

Lake and River waters are generally purer than that from spring and 
wells, and for obvious reasons. All waters come from the ocean by evapo- 
ration, and fall in the form of rain in a state of comparative purity, ab- 
sorbing from the atmosphere, besides the gases of which it is composed, 
the animal, vegetable and mineral dust which floats every where in it, 
and also a minute portion of ammonia, nitric acid, and other matters (sul- 
phurous acid, &c,), thrown into it by tiie combustion of coal, &c. A part 
of this water, after reaching the surface of the earth, passes directly into the 
rivers and lakes; another portion penetrates the crevices of the rocks, or 
the porous earth, and makes its way, by a slow underground circulation, 
to the sources of springs, or is tapped by welis, and so comes to the air 
again, charged with whatever soluble mineral matters there may have 
been in the rocks and earths through which it has percolated, so that the 
character of the water so issuing, is determined by that of the rocks. 
Other things being equal, the water is purer in regions characterized by 
the older, crj'stalline formations, granites, gneisses, &c. 

Mineral waters are simply those whicii contain either an excess of those 
mineral matters usually found in spring and well water, or (and more 
commonly) such rare substances as are supposed to have valuable medi- 
cinal properties. The following analyses will convey a general notion of 
the composition of such waters. It will be seen that sea water is a most 
conspicuous example of mineral water. 

grs. pr. gal. 

Ocean "Water, 3,408.00 

Dead Sea " 13,488.10 



vGooglc 



310 GEOLOGY OF NORTH CAROLINA. 

Salt Lake " 15,203.00 

Congress Spring, Saratoga 700,89 

U. S. " " 331.84 

Spouting Well, " 991.55 

BallBton Artesian Well, Ballston, 1,233.25 

GreenbiiGr White Sulphur Springs, Va 16, SI 

llocIibritlgeAlum, Va., 5.85 

Buflalo Springs, Va., 9S.38 

Warm Springs, N.G., 9.81 

Hot Springs, Ark., .... 8.50 

Vichy, Prance, 38.99 

Kissingen, Germany, 65.52 

Louisville Artesian Well, (2,086 feet deep), 113.96 

Charleston '■ •' (1,250 teet deep), 16.96 

The waters of some of the public wells of tho city of Newbern have 
been analyzed, at the request of Col. J. D. Whitford, and the result is 
given below, as furnishing a fair example of the potable waters of the 
seaboard region : 



Silica, 7.87 4.43 "5.42 9.15 6.93 3.79 0.69 

Organic Matter, 5.07 9.33 2.68 7.05 3.67 1.34 1.85 

Alnmina, 0.29 0.46 0.29 trace 0.17 0.36 0.01 

Oxide of Iron, 0.29 0.29 0.58 trace 0.04 0.11 0.01 

Lime, 4.08 8.22 1.51 6.12 2.04 3.26 0.47 

Magnesia, 0.93 0.58 0.64 1.22 0.64 0.64 0.11 

Sodium, 2.68 7,75 2.39 7.75 2.09 3.03 0.38 

Phosphoric Acid, trace trace 0.17 0.17 O.IT 0.51 0.15 

Sulphuric Acid, 0.93 2.21 0.47 2.68 0.58 0.64 

Chlorine, 2.79 5.83 trace 0.81 trace trace O.SO 

Solid Matter, 24,93 39.10 14.14 84.95 16.93 13.67 3.97 

Depth, (in feet), 37 15* 15* 69 15« 22 

Temperature, 63° 68° 67° 69° 68° 55°** 



•Not more than 15 feet. 
•"Temperature taken in Januar 
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No. 1 is from the Whitehurst pninp. 

No. 2 ie from Manly's pump. 

No. 3 is from the Gildersleeve pump. 

No. i is from the Episcopal Church pump. 

No. 5 is from the Lano pump. 

No. 6 is from H. J. B. Clark's, 9 miles from Newbern. 

No. 7 is from T. S, Howard's, IJ miles north of Newbern. 

It will be observed that the solid matte?' about reaches the limit of pota- 
bility in two eases. These are the second and fourth. And it will also be 
obserbed that much of the excess in both cases is common salt, (chlorine 
and sodium), which exists in much greater proportion in these wells 
than in any of the others. This is explained by tlie tact that they both 
penetrate to a level below the surface of the Neuse Kiver, whose waters 
are brackish, and the former is only 200 feet distant from it. These 
waters also contain a larger proportion of lime and organic matter than 
the others. Their temperature is also highest, indicating a more direct 
communication with waters having the surface temperature, so that 
they cannot be recommended as wholesome drinking water, although 
they are within the allowed limits of potability. The quantity of silica 
found in all these waters is very considerable ; but there is nothing 
specially injurious to health in this mineral, beyond the fact that it is so 
much added solid matter. The organic matter is also large in all of the 
samples, and in several of them, notably so. The Whitehurst, for ex- 
ample, comes next to the Episcopal Church well in this respect. This is 
doubtless due to the source of the water, which is to be sought in the 
peaty swamps and rivers further inland, from which these waters are de- 
rived through their communication with the subterraneous streams. A 
considerable additional part of the solid matter of this water is evidently 
derived from the river, as indicated by the large proportion of chlorine, 
sodium and magnesia. The temperature of this well shows, however, 
as well as its structure, that the main sources of its supplies are distant 
and deep, — that they are a part of the subterraneous circulation peculiar 
to this section, and arising from its special geological features, explained 
elsewhere. 

Of course those wells are the safest sources of water for drinking and 
other domestic uses, which reach this underground circulation, provided 
of course they do not also communicate with brackish or other nndrinka- 
ble waters. The shallower wells,^thoEe which stop short of this stra- 
tum, that is, which derive their supplies directly from therahifall by per- 
colation through the superficial porous, sandy strata, which characterize 
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most of the eastern section, will ever be liable to poUntlon from various 
sources ; and the dangers of such poilutioa are greater, and are contiii- 
nalij aiiginenting, especially in cities, as the sewage and decaying animal 
and vegetable matters are continually descending, and will sooner or later 
reach the sources of such shallow wells. 

It will be noted that Noa. 3, 4, 5 and 6 contain an appreciable arnonnt 
of phosphoric acid, especially the last; this is always objectionable and 
enspieiouB, even in the smallest quantities, No. 7 is an exceptionally 
pnre water. The following analyses of pollnted and nnwholcsome 
waters are added, as an illustration of the efleot of sewage and ma- 
nnra heaps and other animal and vegetable filth, which, wiEhont proper 
sanitary precautions, will accnmnlate in all cities, and even about 
private honses. They are from the last Jcnirnal of the Royal Agrical- 
tural Socii-ty of England, and were made by Voelker. 

12 3 

Organic Matter, 0.5C 

Phosphoric Acid, ) 

Oxide of Iron and Alumina, f 

Phosphate of Lime, 0.42 

Sulphate of Lime, 18.34 

Carbonate of Lime, - . . . . 5.41 

Carbonate of Magnesia, 

Nitrate of Magnesia, 8.21 

Sulphate of Magnesia, 

Nitrate of Lime, 8.97 

Snlphate of Soda, 

Chloride of Sodium, 13.53 

Alkaline Carbonates, 2.T2 

Silica, 0.84 1.40 1.82 

Solid Matter, 53.80 70,84 218.26 

No. 1 was taken from a public pump in the suburbs of London. Dr. 
V. found on inquiry that there was a burial ground in tho vicinity, and 
he had no doubt that the drainage from thence reached the well and 
rendered it " unwholesome and totally unfit for drinking purpoaoa." 

No. 2 is a sample of water from a well nsed by a family that had been 
attacked by fyphoid fever. Dr. Y. says the sample is " contaminated 
with drainage products, which fully accounts for the outbreak of typhoid 
fever in the family." 



1.66 


2.68 


0.98 


O.IY 




0.95 


20.67 


96.71 


11.21 




12.81 




0.19 


13.93 




34.83 




3.96 


W.U 


45.35 


1.68 


17.86 
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No. 3 is a sample of water fmm a well in Lincolnshire, that had proved 
fatal to two farm animals. Dr. V. to whom the suspected water was sent 
for analyeia, says that the water was free from einell, but was colored 
slightly yellow, and he adds, " iinqneetionably the water was charged 
with a large proportion of injurious organic impurities, and mnch con- 
taminated with saline and earthy compounds,, which were derived from 
yard drainage, sewago, or similar objectionable liqnide. In consequence 
of these impurities the water was positively poieoaous and probably 
produced the death of the two bcsstfi." 

These cases are given, out of hundreds, in order to fix attention upon a 
subject of the last importance, both to cities, and to individuals and to 
society at large, and this becanse it has been almost wholly neglected 
among na, even in our largest towns and cities, whose death rates have 
doubtless often responded sadly to this public ignorance and private and 
official negligence. 

ME-IEOlilTES. 

In addition to what Dr. Gcnth has said on this head, page 56 of the 
Appendix, I add the following. 

The Mockingkam Meteorite, referred to by Dr. G., I obtained in 1866, 
from Mr. Peters, who found it a few years earlier, and who lived near 
the point where it was picked up. It was found in an old field which 
had not been cultivated for about 30 years, on the top of high hill 
{Smith's Mountain), and near the site of a former dwelling; go that its 
fall probably occurred within 20 years. The mass is very compact and 
almost ae hard as steel. The original weight was within one ounce of 
eleven pounds. It was coated with rust. Dr. Genlh's analysis uf a small 
fragment sent him, gave 

Iron, 90.41 

Nickel and Cobalt, h.74 

Nickel, 0.33 ) 

Iron, 0.27 V Phosphide. 

Phosphorus, 0.14 ) 

Copper, 0.1 1 

He says : " It consists of a mixture of several Iron-Nickel alloys, in- 
termixed with phosphide of Nickel-Iron." " The iron contains besides, 
pyrites, and probably quartz, or a silicate in minute quantity." "This 
meteoric iron is undoubtedly one of the most interesting in existence." 
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He also notes the point thsit it contains chloride of iron, a aiibstaoee 
rarely found in meteorites. 

Dr. J. Lawrence Smith, for whom I was able with much difficulty to 
sever a larger fragment, ako made a tuinuic investigation of it. Hie 
analysis is as follows; 

Iron, 90.88 

Nickel, 8.02 

Cobalt, 0.05 

Copper, 0.03 

Phosphorus, 0.03 

The fragment analysed was selected so aa to be " free from any schrei- 
borsite visible to the eye." " Its specific gravity was 7.78." " Its atrue- 
tnre is highly crystalline, and when polished and either heated or acted 
on by nitric acid, develops remarkably fine WidmanstEetian figures with 
delicate markings on the inside of the figores." " I discovered some of 
the chloride of iron, enongh to test its nature and leave a email fragment' 
that is now in the Garden of Plants, Paris." 

The Nash County Meteorite.— On May 14th, 1874, at 2J P. M., there 
fell near Oastalia, in Nash connty, a shower of meteorites. Dr. King has 
given me the particulars of the fall. He says there were " rambling ex- 
plosions as of fire arms in battle a few miles off, which continued for four 
minntes." Ponr fragments hare heen picked np, one of 12 pounds, one 
of 6, and two smaller, of between one and two ponnds, which I was bo 
fortunate as to obtain from the finders through their courtesy and by 
favor of Hon. J". J. Davis. The specimens all have athin biack coating, 
and are of a light to dark gray color inside. 

Dr. Smith, to whom I forwarded a fragment, has made an analysis and 
report, from which I make tiie following abstract: " The principal canse 
of the dark color is doubtless the large amount of Nickeliferous iron, and 
in the lighter portions there are some white spots of a mineral which is 
doubtless enstatite. The specific gravity is 3,061." The composition 
is as follows : 

Nickeliferous Iron, 15.21 

Earthy Minerals, 84.79 

The former is composed of 

Iron, 92.12 
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Nickel, 6.30 

Cobalt, 0.41 

The latter eonsifts of " bronzite and olivine with email partioleg of 
auortiiite, and it will ba sosn from this statement that its compositioo is 
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Errata. 



Page 40, line 9, for 48,003,000, read 40,000,000,000, 
" Tl, " 27, column Tfx of Ohf.., tor lU, read IJ. 
" 71, " 3?, " " " for 8, read 18. 

" 71, " 16, for 4,000,000, read 40,000.000. 
" 107, " —8, for Fohiated, read Foliated. 

cal and. ovarhinging' cliffs on tlie Tunr- 
pike, Just below Blowing Rock, in Caldwell," and insurt at line 31, pv>; I3i, after fflw Ridge. 
Pago 137, line 13, for Chorlte, read Chlorite. 
" 130, " 16, for n, read Iq. 
" 135, " —5, for liydra- read hydro- 
" 14U, " — 8, forTrio3s!c, readTrlassic. 
" 159, top, for p. 195, read 159. 
" 189, line 33, for glancoolte, read glaneonite. 
" 217, line 36, tor eection II, read section III. 
" 250, Itoo 6, lor Spanislired, read Spanish red. 
" 293, line 30, for section III, read eection IV, 
AppendiK, page 14, line 3, for Exojra, read Exogyra. 

Appendix, page 34, line 18 from bottom, strike out is, alter oetrea sellielormls. 
Appendix, page 37, heading Caiiieardia, add Cardi'tm JSeefiei, Adams and Reeve. 
Appendix, page IfS, line 3 from bottom, for moles, read makes. 

In tbe map, at the beginning, there is an obvious blunder in the marking and Coloration ot 
tlie section, Mvxmee to Catamba, at the Junction of tbe Huronian and laureutlan. 
Professor Conral wishes U> add the following note to appendlr A ; 

" I have inadverten Ij given precedence to the name Sun'jaat, quoting Sycotypvs as a 
ubgenua of the same, but the latter has priority of date, and should stand for the genus 
while Susycon represents the subgenus Two well defined groups are met with in this genus, 
which, culminating in the Miocene, contains no donbtful species as to which section It appe r 
tains ; Busymn being always without a channel about the sature, and when armed, it is always 
with spines ; whereas, the subgenus Syeoiypua, has invariably a channel and tubercles in pUec 
of spines. Such a marked differ, nee between the two sections might constitute two genera, 
but the arrangement in genus and subgenus Js quite as convenient, leaving the generic questi* 
'o be solved by the a: 
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APPENDIX. 

APPENDIX A. 

DESCRIPTIONS OF 

SEW GENEBA AND SPECIES OF FOSSIL SHELLS 

OP NORTH CAROLINA, 

IN THE STATE CABINET AT RALEIGH. 



By T. A. CONRAD. 



T!ic Cretaceous fosfiile d'escribed in this paper reprefient the Eipley 
■^roTip of that formation, so named from the town of Ripley, Misaissippi. 
&3m« of the species of Ripley are identical with Carolina shells, and others 
with those of Eufala, Georgia, and Haddonfield, New Jersey. Not only 
this identity of several species, bnt the mineral character of the beds in 
which they are found is tlie same, and also the state of preservation of the 
fossils, proving not only a simultaneous deposit, but a similar deptJi of 
■(vater, not in an estuary, fcut in a marine basin. Oyster shells aie very rare 
and so far only one Estnary shell, a Keritina, has laeen found, and that in 
^Mississippi. I conclude, therefore, that the Ripley ocean extended over 
most of the Southern States, bol'dered on the north by the Triassic, Car- 
boniferous and older rocks, and that the materials which drifted into the 
Cretaceons sea, were derived in all localities ironi a similar sonrce, since 
the marl is a fine, brown sand, holding minute grains of transparent 
quarlz, which constitutes a friable, incoherent earth, from which the most 
delicate hinges of the bivalves are easily cleared. This marl is destitute 
•of gi'eeu sand in the localities referred to above. Tho Ripley group con- 
stitutes the great bulk of the Cretaceous strata, cast of the Mississippi, and 
it corresponds most nearly in age with the Senonian stage of d'Orhigny, 
or that part of the Cretaceous series, which underlies ard most nearly 
approaches in age to the chalk. 
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All tlio species, except two, tievcisi deseribetl, arc from Snow Ilill, Greene 
county. 



ANOMTA. Lin. 

A. Unifera, pi. 1, fig. 1. Shell rounded, eonves, thin in substance, 
with niimeroiis radiating irregular acnte lines minutely tubereiilated. 
This shell is extremely rare, while A. argentea, Morton, ie abundant. 

A. lintea. Bhell having the larger ralve, \eDtrico8ef and scnptured 
with reticnlated lines, radtstJog ItaeB alternated, waved. 
Loeality: The Barn, Cape Fear riTer. 

liADULA. Klein. Lima. 

H. oxypleura, pi. 1, fig. 5. Shell ovate, ohlique, inflated ; ribs 19, eom- 
preseed, acnte ; umbo inflated ; anterior extremity angular and aitaated 
above the middle of the valves. 

Common in a particular part of the bed, which is exposed only to the 
depth of about 5 feet, but very rare in other places. It is almost always 
pressed out ot its true shape, but otherwise the shell is in excellent preser- 
vation, though very Iriable. 

TEIGONOAEOA. Conrad. 

This genns is very charaetcrietic of the Ripley group ot America and the 
Senonian of Southern India, where its development reaches its climax. It 
is a well defined genus, charaeterized by an exterior reeemblanee in form 
and sculpture to Cuccj.i..fEA, and in the marginal plate of the posterior 
cicatrix, while it has the oblique descending series of teeth, somewhat 
resembling those of Axinaa. There ie no trace of this genus in the older 
£ocene and none apparently in the chalk. The area between the beaks in 
the American species is long anteriorly and very short behind the beaks. 

T. triquetra, pi. 1, flg, 7. Shell triangtilar, inequilateral, cuneiform 
posteriorly ; umbonal slope nearly straight, very oblique, angular ; diefe 
flattened anterior to the umbonal slope ; posterior elope profoundly de- 
pressed ; interior radiately striated. 

This species is rare and is the only one I have seen without radiating 
fines on the diFk, 
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'SUDGENCS liKEVIAKCA. GoUTad. 

Shell comparatively eliort ; hinge area miautoly striated across, hinge 
line straight in the middle, descending towards the ends ; cardinal teeth 
minute, crowded ; sculpture, minute radiating lines. 

This Bubgenns allies Teigokoasca with AximjEA, and may readily ho 
distingniehed from either hy its minute close teeth. 

T. imihonata, pi. 1, fig. 8. Shell triangular, direct, equilateral, with 
a verj' prominent broad umbo and a terminal nmbonal slope which is 
ronnded ; posterior slope very small and almost at right angles with the 
disk ; lower half of disk ilatteued oa the posterior side; seupture minute 
cancellated lines. 

T. pero'oalis, pi. 1, fig. 3. Shell oval, compressed, subequilateral, 
thin in siibstanee ; margins rounded ; base mediately truncated ; nmbonal 
slopo obtusely rounded ; 9 or 'i minute plications near the beak on the 
anterior snbmargin ; inner margin entire. 

T. Carolinensk, pi. J, fig. 4. Shell subtriangular, inequilateral, vcn- 
trieose, posterior margin subtruncated ; umbonal slope undefined ; inner 
margin entire. 

This species is shorter and more ventrieose than the preceding, 

T. congesta, pi. 1, fig. 2. Shell rounded, Yentrieose, slightly oblique, 
inequilateral, umbonal slope iiadefiBed, margins rounded ; cardinal series 
long, inner margin entire. 

This is perhaps the most abundant bivalve at Snow Hill, and yet in 
almost every instance consists of separated valves, while in the genus 
OYCLO-rarBis whole shells are not uncommon, 

T. SafforMi, Gabb, is a member of this subgenus. 

NEMODON. Conrad. 

This genus differs widely from the Jurassic Maceodon in having a very 
slender cardinal plate except towards the extremities, in having a few 
oblique linear teeth under the anterior side of the beaks, and in having 
the anterior teeth parallel with the hinge margin. It differs from Cucul- 
LAKiA, Deshayes, as represented by Area heterodonta, in having a simpler 
form of hinge character and a straight liinge margin. It comprises two 
forms of extremely thin shells, puuctato-radiate on the exterior. 
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!N. hrmifrons, pi. 1, fig. 15. Shell subrliomboidal, iiinbonal slope 
inflated, very oblique, roimdecl, much curved on the umbo wbieii is broad 
and the summit obtnae ; cardinal line short, posterior margin very obliqiie, 
slightly curved ; anterior side very^short, obtusely rounded; hinge line 
slightly simious, sculpture very fine, alcaosi obsolete, eaucellated Hues 
punctate at the intersection. 

Of this extremely thin shell I obtained 3 valves, showing the hinge in 
perfection. It is widely distinct from If. Ewfalensis, Gabb, which is loimd 
associated with it at Snow Hill. 

Ill the American Journal of Concliology it is stated that Area hetero- 
donta is a species of this genus, when I meant exactly the reverse — ^tlwi 
word 7iot having been omitted by thc'printer. 

BAEBATIA. Orap. 

8UBGEKCS PLAGIAEOA. Cowrad. 

Shell, with a straight hinge margin terminatins; in an angle, narrow car- 
dinal area, having minute close angulate.d Ijnes ; cardinal teeth very 
oblique without angles towards the interior margin ; short ; anterior series 
■with one or two teeth comparatively large, slightly angulated in the 
middle and very oblique. 

B. CaroUnensts, pi. 1, iig. 11- Shell trapezoidal, ventricose, very 
inequilateral, umbonal slope acutely rounded above, undefined below, 
anterior margin truncated ; posterior end emarginate below the hinge 
extremity ; disk with numerous prominent unequal elosely-arranged, very 
narrow ribs, crenulated and with a few intermediate lines. 

SUBGENUS POLYNEMA, Ooiirad. 

Shell with the hinge line slightly deaccnding, the teeth on both sides 
very oblicfue, those of the posterior side elongated, striated, the series 
suddenly terminating in a few short teeth; cardinal margin straight, 
angidated at the ends ; cardinal area extremely narrow with tvro profound 
lines angulated under the beaks. 

E. lintea^ pi. 1, fig. 12. Shell trapezoidal, subulated posteriorly ; 
umbonal slope inflated, rounded ; disk cancellated with very nnmeroua 
close lines, the radii most prominent, acute. 

This is a thin, rare shell allied in subgenuric characters to Area lid- 
imrdsii and A. dlslans, Deshayes. 
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AECOFERNA. Conrad. 

A, CaroUnensis, p!. 1, lig. 6. Shell suboval, inflated, lioak prominent 
feriTiinal, binge and ventral margins paralit;!; posterior end romidcd. 

INOPEENA. Conrad. 

Shell protoiiiidly elongated, of a niytiloid form ; liingo entire? concen- 
trically plaited on one sideand longitudinally striated on the other or baeal 
half of the valves; hinge and ventral margins snbparallel ; posterior end 
ronnded. 

This is an extremely thin shell, very pearly, and having undulated ribs 
or plaits very like those of many species of iNocEEAMue. I have had 
only a partial view of the binge, and therefore cannot state its character 
with certainty. The substance ot the ebell ia fibrous Uke th-at of Ikocer- 
AMirs to which it is nearly allied. 

To this genus I reier Modiola ]>limta^ Sowerby ; M. flageUifera, Forbes, 
and Inoceramua silitiua, Matheron. 

I. CaroUnensis, pi. 1, fig. 22. Shell slightly arcnate towards the pos- 
terior end, much compressed, gradually expanding to the posterior 
extremity, which is rounded. 

The shorter outline and larger ribs aistinguish this species from the 
allied forma. Tlie compression of the valves may be owing to pressure, 
one valve being perfectly flat. 

MYTILUa. Un. 

M. ooiidecoratus, pi. t, fig. JO. Shell small, ventricoso, slightly in- 
curved; disk undulato-plicate concentrically; subatance pearly; besks 
oblique, prominent, acute. 

I found only one valve of this beautiful shell. 

M. nasutvs, ph 1, fig. 9. Shell broadly triangular, eiiddonly depressed 
anteriorly, incurved, rostrated; beaks acute and very oblique. 
Very rare. One specimen bas^c on centric plicae near the beaks. 

ETEA. Conrad. 

Siiell equivalved ; riglit valve with one primary cardinal triangular bifid 
direct tooth under tbe",apex^and a pit on eacb side ; 2 lateral teetli, ante- 
rior, one approximate, robust ; a broad 'cavity between it and the hinge 
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6 APPENDIX. 

margin, posterior lateral tooth distant ; left valve with two widely diverging 
cardinal teeth, posterior one bifid and very oblique; lateral teeth pro- 
foundly developed, pallial lino with a email einiis, straight or truncated. 

E. CarolinensiSyfl. 1, fig. 14. Shell oblong-ovate, slightly ventrieose, 
vei^ inequilateral ; umbonal slope carinatod ; posterior side elongated, 
cnDeif«rm, coatraeted anterior to umbonal slope ; cardinal margin nearly 
straight, long and oblique ; posterior end obliquely truncated, extremity 
angular ; disk entire. 

A common and graceful shell, of what family remains in doubt. 

■ JBKACIIYMEEIS. Conrad. 

Shell equivalvcd, inequilateral ; hinge with two cardinal teeth and a 
deep pit between them ; anterior tooth of right valve bifid ; one lateral 
tooth anteriorly and remote from the apex ; ransuular iinproesions large, 
Bubmarginal pallial line entire, posterior tooth of left valve bifid. 

B. alia, pi. 1, fig. 16, and pi. 2, fig. 23. Shell ovate, slightly ventri- 
eose, height rather more than length ; posterior side short, subtruneated, 
extremity angular, umbonal slope rounded ; beaks situated rather poste- 
terior to tlie middle of the valves, 

CEASSATELLA. Zam. 

8UBGESU8 PACHYTH^KUS. Convad. 



C. Carolinensk, pi. 2, fig. 24. Shell suboval, short, equilateral, com- 
preased with distinct lines of growth ; posterior end truncated, nearly 
direct. 

This rare species occurs in Hew Jersey, where I found one valve, and 
one only at Snow Hill. 

C. pteropsis, pi, 1, fig. 25. Young shell of this species ? 

AEENE. Conrad. 

Shell equivalved ; hinge of right valve with two cardinal teeth, anterior 
«ne bifid, direct ; a large deep channel on the anterior side of the hinge, 
with a short lateral tooth at the anterior end of it. 

A. OaroliTiensis, pi. 2, fig, 19. Shell rounded, thin in substance, ven- 
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tricose, emootli ; posterior slope eucidciily deprcBsed ; iimbonal slope angu- 
lar; posterior end truncated. 

LUCIKA. Bru(j. 

L. gMmla, pi. 1, flg. 18. Shell rounded oval, convex, concentrically 
laminated ; anterior end truncated, direct ; posterior end emarginate ; pos- 
terior slope suddenly depressed. 

One valve only was found. 

CAKDIUM. Lin. 

SUaOKNUS TRACHTCAKDIEM. 

C. CaroUn&nais, pi. 2, %. 1. Sliell elevated, slightly oblique, ventai 
cose ; ribs about thirty to the umbonal slope, convex, little prominent^ 
close, the intervening spaces linear, ribs transversely rugose ; ribs on pos- 
terior slope large, angular, subcarinated ; cardinal and lateral teeth promi- 
nent ; cardinal teeth equal in length. 

Rare. The ribs are closer than represented in the outline figure. 

PEOTOCAEDIA. Beyrick 

P. Caroliiimsts, pi. 2, fig. SI. Shell rounded, direct, equilateral, ventri- 
coee; umbo broad, sufnmit prominent; nmbonal slope undefined ; poste- 
rior slope slightly inapressed or concave, with eight rather wide, little 
prominent, fSattened ribs; disk with minute, close, concentric, impressed 
lines, largest towards the base ; anterior lateral tooth distant, very promi- 
nent; posterior tooth small- 
Only one valve has been obtained. It difi'ers from P. MUlaniim, 
Scwerby in having larger and much fewer ribs posteriorly. 

APHEODINA. Conrad. 

When I defined this gentle I knew one species only, but my visit to 
Snow Hill revealed a mueh larger and better characterised species, and 
fully juBtiflea the separation of a group of Cretaceous shells from Cvtheeiea, 
Meketkix, Caei'atis or Venttb do not occur in American Cretaceous strata. 

A, regia, pi. 2, fig. 7. Shell ovato-triangular, very inequilateral, 
ventricoae, thieli in substance, umbo obliquC) lunule lanceolate, defined by 
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fl minute iiiiproBEed line; margins rounclcd; disk with a few concEiitria 
furrows and strong lines ot growtli ; anterior lateral tooth narrow, elon- 
gated, parallel with the hin)j;e margin above it. and ronjfh with tubereuli- 
fonn stride. 

A common species, the largest of which found entire measures three 
and a half inches in length. Others mnch larger could only be obtained 
in fragments. 

CYCLOTIIYRIS. Conrad. 

Shell rounded, ineqtiilateral ; hinge with four cardinal teeth in the right 
valve, three of which aro united above; lunge of left valve with three 
widely diverging cardinal teeth, posterior tooth linear, very oblique and 
■with a broad, flattened, triangular pit between it and the middle tooth ; 
fulcrum long, broad, obtnse ; paltial sinus profoundij' angular, ascending , 
luniile undefined. 

0. Carolmmm, pi. 2, flg. 3. Shell rounded, ventricose; length 
slightly exceeding the height; dorsal margin posteriorly very oblique, 
slightly curved ; end margin subtrnncated ; disk with concentric unequal 
lines obsolete on the middle ot the disk. 

A very common shell, often foand entire with united valves. 

C. aitaf pi. 2, fig. 4. Shell short ovate trom ventral margin to beak, 
equilateral; margins regiliary rounded; disk polished, lines of growth 
distinct. 

TENEA, Cimrad. 

T. pariUs, pi. 2, fig. 25. American Journal ot Conch, vol. G, p. 74, 
t>l. 8, %. 12. 

Dosinia -— Conrad. Journ. Acad. Nat. Scieiices, vol. 4, 2d series, 
pi. 40. fig. 16. 

BAUODA. Sioliazka. 

B. Carvlinemis, pi. 3, fig. 10. Shell oblong, very inequilataral, convex, 
with a few slightly impressed .coneentric furrows; posterior cardinal 
margin long straight, oblique; margins rounded; nmbonal elope unde- 
fined and regularly eonve-t with post-nrabonal slope. 

This is the first species found in America and represents an interesting 
oxolusively Cretaceous genus. The hinge fortunately can be obtained in 
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APrENDIX, 9 

perfection at Snow Hill. The gonne ia common to the Senonian strata in 
America, Europe and Sonthero India. 

(ENE. Conrad. 

Shell with the hinge of the left valve having one long oblique cardinal 
tooth projecting below the hinge margin, and a minute tooth posteriorly ; 
right valve unknown. 

CE, plama, pi. 1, fig. 17, Shell subtriangiilar, slightly folded ; right 
valve flat, nmbonal slope subangular, poBt-ambonal slope with min ate 
radiating lines granulated behind the umbo and on the submargin ; disk 
sculptured with very minute concentric close impressed lines ; basal mar- 
gin Bubrectilinear. {TelUnidce.) 

IINEARIA. Conrad. 

LIOTHYRIS, 



Valves smooth, slightly bent. 

L. Carolinensis, pi. 1, fig. 20,23,24. Shell snbovate, convex ; beaks 
situated behind the middle; nmbonal slope undefined; anterior end 
acutely rounded, posterioi end truncated, direct, 

Although the exterior of this shell is very unlike that of the typical 
sculptured species of Lineaeia, the hinge character is identical, {Tel- 
linidcB.) 

VALEDA. Cvnrad. 

V. liiitea, pi. 1, Sg. 26. Large and perfect specimens of this shell 
enabled me to distinguish the difterenco between this gcnns and Otm- 
soPHOKA, Gabb {Mad/ridtB.) 

CYPMMEEIA. Conrad. 

C. depressa. Conrad. Single valves of this shell are exceedingly 
abundant at Snow Hill. They are generally more or less water-worn, but 
perfect specimens, with united valves occur sparingly. All the shells of 
this deposit indicate an open ocean with a shore at no great distance 
where weathered beach shells were abundantly deposited among a com- 
paratively few living specimens. The genus is eminently characteristic of 
the Ripley group and next to Aidn(ea congesta, the present species is the 
most common shell at Snow Hill. 
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KERCODON. Conrad. 

Shell equivalved, hinge of left valve with two small cardinal reeth, an- 
terior one biiid, posterior one linear ; right valve with two diverging 
teeth, anterior one angnlar and excavated or angulated below the middle, 
long and very oblique ; cartilage pit deeply impressed ; anterior cardinal 
plate slightly furrowed longitudinally ; pallial line with a deep, regularly 
ronnded, broad sinus. 

H. ellipticus, pi. 2, fig. 2, 8. Shell elliptical, inequilateral, convex, 
disk entire; beabs remote from anterior end which is acutely rounded, 
posterior end rounded ; umbonal slope undefined ; post-timbonal slope 
convex ; ventral margin regularly curved. 

The smaller outline figure represents what I suppose to be a young 
shell of this species, and ia very abnndant, while the large specimens are 
very rare. The largest found measures 3.J inches in length, 

CYMELLA. Meel. 

Shell equivalved, thin in substance, gaping posteriorly ; hinge of right 
valve with a thin transverse tooth parallel to the shell'slength and approx- 
imate to, and below the cardinal margin, flat on the upper side and a 
cnrved pit above it ; fulcrum prominent, acute, straight ; left valve with a 
minute cardinal tooth anterior to the apex, approximate to the cardinal 
margin, and a much larger tooth under the apex, with a pit above it ; 
teeth all directed the same way, 

C, idla, pL 2, fig, 9. Shell ovate, inequilateral, profoundly ventricose ; 
substance extremely tliin ; umbo broad and prominent ; disk sculptured 
with' concentric furrows and acute radiating ribs interrupted at the fur- 
rows, anterior side nearly or quite destitute ot radii and occasionally ex- 
hibiting minute raised points ; basal and posterior margins rounded. 

This genus appears to be very distinct from Poeomya, Forbes, although 
the external outline is very similar. The species is very beautiful and 
pearly, as thin as paper, and therefore I found odly one entire small valve. 

The hinge'of Pholadomya infreqitens, as figured by Zittel, has a close 
resemblance to that of Cymella the principal difference being the absence 
of the anterior cardinal tooth which is a prominent character in Cymella. 

COEBULA. lam. 

In a amah group of Cretaceous CoRBOLiE the beaks of both valves are 
spiral as in Mr. Gabb's genus Pachydos", but they diiier from all Eocene 
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and latter species described not only in the above mentioned character, bnt 
in having the umbo directed obliquely towards the posterior end. The 
only exception I know of is a species figured by Deshayes. So slight a 
variation from the typo of a genus, as the spiral beaks and peculiar 
obliquity, when it marks a group of species peculiar to a. formation, has a 
significance which entitles it to notice, and especially when one believes 
that all life was destroyed at the close ot the Cretaceous era. In all the 
Eocene epociee the smaller valve has involute and concealed beaks, and in 
all the later fossil and recent species this character is preserved, except in 
the Tertiar}' genus Pachtdon, Gabb, ■which name muet be retained to 
designate Mr. Gabb's genus, as Pachyodon, Stuclibury is superseded by 
Thallassides, Bergner, In this group the umbo when oblique points 
towards the anterior end or in the opposite direction to that of the Cre- 
taceous group. C'orhula obliquata Desh. is a email shell which has 
a very slight obliquity, exaggerated in the enlarged figure, if the small 
outline is correct. 

0. Carolinensis, pi. 2, fig. 15. Shell obliqae ; right valve ventricose, the 
left inflated, concentrically striated, posterior side very short, suddenly 
contracted; end of left valve obliquely truncated, reflex'ed, subraargin 
minutely carinated. 

Common, generally with separated valves, not water-worn. I found 
one specimen with connected valves, 

C. perbrevis, pi. 2, fig. 5, Shell elevated, with a sliort, truncated wing 
and concentrically marked with prominent striffi ; posterior submargin 
carinated from beak to posterior extremity ; summit prominent. 

C. subgil^osa, pi. 3, fig. 12. Shell triangular, equilateral, rostrated, 
obliquely truncated at the posterior end ; disk with concentric obsolete 
lines; ventral margin gibbous; valves carinated from beak to posterior 
extremity, submargin deeply impressed. 

0. oxynema. Shell ovate acute, inequilateral, ventricose ; posterior side 
cuneiform, compressed; disk delicately sculptured ivith fine, close, sharp 
equal lines. 

Localiiy: Capo Fear river. 

C. Usvleata, pi. 3, fig. 1.3, 14. Shell ovate-acnte. equilateral, concen- 
trically striated, with two or three distant large concentric furrows ; pos- 
terior extremity acute. 
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UNIVALVES. 

DIPLOCOKCHA. Conrad. 

Shell composed of two adhering tubes, one resting in a furrow on the 
Bide of the oppoeito tube. 

D, cretacea, pi. 2, fig. 26. Shell having sinuous tubes, minutely stri- 
ated across, and with acute distant ridges ; tubes separating towards the 
apex. 

This singular shell is not uncommon, hut owing to its fragility has not 
been seen entire. 

Of several specimens of this shell none was found attached to shells or 
other Bubstances, and no wood was seen accompanying ihem, but that 
might readily have disappeared, and the shell be allied to Tebedo. 

CALLONEMA. Qmmd. 

Conoidal, with spiral prominent lines, sutural space channelled, columella 
direct, thin, reflexed, projecting over the subbase and rounded at base, 
labrum thin. 

C. tiibaf hella, Conrad, is a representative of this genus which is pro- 
bably allied to LiTTOBiHA, but the above geiierie diagnosis will distinguish 
the two genera from each other. 

Twrritdla -eentricosa Eorbes is probably a species of this genus. 

0. Oopolvnmsis, pi. 2, fig. 27. Shell with a prominent conoidal spire ; 
suture of last volution margined by a carinated line which disappears on 
the back of the shell ; spiral lines equal, prominent, 14 on last volution, 
6 on penultimate Tolutiou, 3 first volutions entire. 

Smaller and proportionally shorter than 0. ieUa. Being the only 
perfect specimen of the genus known to me, it is regarded as the type. 

AHCHUEA. Conrad. 

A. rostraia, Morton, pi. 3, fig. 28, Shell with a broad, expanded 
labrum, acute at the apex and sinuous interiorly ; beak straight, rather 
short, acuminate, labrum ridged on the back ; ribs longitudinal, acute, 
curved. 

ItosteUaria, roat^ata, (Morton.) Gabb. Journ. Acad. Nat. Soi.j second 
series, vol. 4, p. 390, pi. 68, fig. 7. 
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This Species is eomraou in ISTew Jersey in tliefonn ot imperfect casts, 
but at Sbow Ilill the shell is preserved. 

It bears considerable resemblance to Alaria glandina, Stoliczka, except 
in the notched margin of the labrum. 

LIODERMA. Conrad. 

L. thoracica. pi. 2, iig. 30. Sliell subpyriform, volutions ot the spire 
contracted or widely channelled; canal slightly sinuons; 2 folds on the^ 
columella, upper one obsolete, the lower one ridging the margin of the 
columella to the extremity ; labrum dietinctly emarginate at the summit. 

Only one entire specimen was lound, differing from the type L. Uoderma 
in the contracted volutions and elongated fold. This genus is not fonnd 
in the Eocene. 

LTJNATIA. Gray. 

L. Carolinensis, pi. 2, fig. 29. Shell with 5 volutions, the aplcial one 
minute indistinct; spire short, conical ; volutions convex; suture canali- 
cnlate ; length greater than the breadth ; umbilicus moderate. 



SYA^OPSIS OF THE CRETACEOUS MOLLUSCA OF NORTH 
CAROLINA. 



CONCHIFERA. 
Anomiid<M. 

Anemia argentaria, Morton. Synopsis of tlie Cretaceous formation of 

the United States, p. 61, pi. 5, flg. 10. 
A, ieUinmdes, Morton, ib., fig. 11. 
A. linifera, Conrad.. Geolog. Survey of North Carolina. 

A. lintea, Conrad. ib. ib. 
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Al'PBNniS. 



Exojra coatata, Say, American Journal of Science, vol. n, p, 43, 1820- 
Ostrea Americana, Deshayee. Encyelopodie Methodique, vol. n, p. 

304, 1830. 
0. ioroxa, Morton, Synopsis, p. 52, pi. 3, fig. 9, 

O. pliiraosa, Morton. ib. p. 51, pi. 3, fig. 9. 

Spondylidis. 
Plicatula urticosa, Morton. Synopsis, p. 62, pi. 10, fig. 3. 

Madulidm. 

Eadala oxypleura, Courad. Geological Survey of Nortli Carolina, 
li. denticulatieosta, Galjb. Proceedings of the Academy ot Natural Scl- 
,6nce3, 1861, j). 327. 

Fectinidm. 

•Camptonectes bellistriatns, Oourad. American Journal of Conchology, 
vol. 5, p. 99, pi. 9, fig. 11. 

I^uculido}. 

Macula percrassa, Conrad. Journal of the Academy of Natural Sciences, 

vol. 3, 2d series, p. 327, pi. 35, fig. 4. 
Perrisonota protexta, Conrad. American Journal of Ooneliology, vol. 

5, p. 98, pi. 9, fig. 34. 

ArcidcB. 

Idonearca Tippana, Conrad. Journal Acad. Nat. Sciences, vol. 3, p. 

328, pi. 35, %. 1. 
Trigonoarca, (Breviarca) umbouata, Conrad. Geolog. Survey of North 

Carolina. 
T. (Breviarca) perovalia, Conrad. ib. ib, 

T. (Breviarca) eongesta, Conrad. ib, ib. 

T. (Breviarca) Carolinensiaj Conrad. ib. ib. 

T. paisaa, Conrad. American Journal Conchology, vol. 5, p. 43, pi. 1, 

fig. IT. 

T, BUTieiformis, Conrad. ib. 

Nemodon brevifrons, Geolog. Survey of North Carolina, 
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N. Eiifalense, GaM, (Area) Journal Acad. Nat. Science. 

Earbatia (Plagiarca) Oarolinensis, Conrad, tieolog. Survey of North 

Carolina. 
B. (Polynema) lintea, Conrad. Geolog. Survey of North Carolina. 



Trigonia tboaaccica, Morton. Synopsis, p. 6S, pi. 15, fig. 13. 

AmouUdw. 

Arcoperaa Carolincnsis, Conrad. Geolog. Survey of North Carolina, 

Avicula inedited. 

Gervillia ensiformia, Journal Acad. Nat. Sciences, Second Series, vol. ; 

p. 338, pi. 34, fig. 10. 
Inoperna prolisa, Conrad. Geolog. Survey of North Carolina. 
MytihiB condecoratus, Conrad. ib. ib. 

M. nasutnSj Conrad. ib. ib. 

Perna cretacea, Conrad. ib. ib. 



Crassatella (PacbytbEcrus,) Carolineneia, Conrad. Geolog. Survey of 

North Carolina. 
Etea Carolinensis, Conrad. Geolog. Survey of North Carolina. 
Brachynneris alta, Conrad. ib. ib. 

Arene Carolinonaia, Conrad. ib. ib. 

Xuoinidee. 

Lucina cretacea, Conrad. Geolog. Survey of North Carolina. 

Iv. laminifera, Conrad. American Journal of Concbology, vol. 5. pi. 9,. 

Sg. u. 

Cardiid(e: 

Cardium (Trachycardium) pervetum, Conrad. Geolog. Survey of Nortb 

Carolina. 
C. (Tracbycardinm) Eufalense, Galh. Journal of the Acad. Natural. 
Sciences, vol. 4, p. 282, pi. 46, fig. 32. 
Criocardium dumosura, Conrad. American Journal of Cuiicliology, voli. 

6, p. 75. 
Protocardia Carolinensis, Conrad. Geolog. Survey of North Carolina.. 
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Venerida). 

Aplirodina regia, Conrad. Geolog. of North Carolir 
CyclothynB alta, Oonrad. ib, 

C, Carolinensie, Conrad. ib, 

Baroda Carol in en sis, Conrad ib, 

Ci/^)rittidm. 

Venilia CoBradi, Morion. Sj'uopsis, p. 66, pi. 9, fig. 3, 

I'ellinida). 



Cyprinieria. d^pressa, Conrad. Journtil Nat. 'Sciences, Second Series, 

vol i, p. 278, pi, 46, fig. 6. 
Ilercodon ellipticns, Conrad. Geolog. of Survey of North Carolina. 
jEne plana, Conrad. ib. ib, 

LinearJa nietastriata, Oonrad, Journal of Acad, Nat. Sciences, Second 

Series, vol. 4, p. 379, pi. 46, fig. 7. 
L. (Liothycis,) Carolinensis, Conrad. Geolog. Survey of North Carolina. 

Anatinidm. 

Periploniya applicata, Conrad. (Periploira) Journal Acad. Natural 
Sciences, Second Series, vol. 4, pi. 46, fig. 1. 



Cyraella bella, Conrad. Geolog. Survey of North ([Carolina. 
Corhulidm. 

Corbula Carol ia en sis, (hnrad. Geolog. Survey of North Carolina. 
C. perbrevis, Conrad. ib. ib. 

C. oxyneina, Conrad. ib, ib. 

0. snbgibboaa, Conrad. ib. ib. 

C crassiplicata, Gabb. Journal Acad. Kat. Sciences, vol. 4, Second 
Series, p. 391, pi. 68, fig. 24. 

Solenidm. 

Legnmen appressiis, Cornad. Journ. Acad. Nat. Sciences, Second Series, 
vol. 3, p. 325, pi. 34, fig. 19. 
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Hamulua sqamosns, Gabb. Proceedings ot the Academy oi Natural 
Sciences, 1859, p. 1 : Journal Acad. Nat. Sciences, Second Series, vol 
4, p. 398, pi. 68, fig. 4S. 

Diploconeha cretacea, Conrad. Goolog. Survey of North Carolina. 

Stroinbidm. 

Aiiclnira rostrata, {Morton.) GaVb. Journal of Acad. Natural Scieneea, 
Second Series, vol. 4, pi. 68, iig. 7. 

Voliitidw. 

Lioderma gularis, Conrad. Geolog. Survey of North Carolina. 
L. lioderma, Conrad. Journal Acad. Nat. Sciences, Second series, vol. 
i. (VoLTjTiLrrnEs.) 

LiUorinidai. 

Callonema alveata. Conrad. Geolog. Survey of North Carolina. 

Naticid(3. 

Liinatia Carolinensis, Conrad. Geolog. Survey of North Carolina. 
Gyrodes alveata, Conrad. Journal Acad. Nat, Sciences, Second Series, 
voJ. 4, p. 289, pi. 46, %. 45. 

Pii'rpuridw. 

Morea cancellata, Conrad. Journal Acad. Natural Sciences, Second 
Series, p. 290, pi. 46, fig. 30. 

Family — ? 

Tliylacue cretaceus, Conrad. Journal Acad. Nat. Sciences, Second Series, 
vol. 4, p. 290, pi. 46, fig. 23. 

Amm^onitiida}. 

Ammonites placenta, Dekay. Annals of I.yceuni of Nat. Hist, of Ncvv 
York, vol. 2, pi. 5, fig. 2. Morton. Synopsis, pi. 2, fig. 1. 
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TEREBKATULA. 

T. d&misswost/ra^ pi. 8, fig. 1. Shell ovate, iofiated, with live short 
plieatiQDS, lateral plicce widest ; valves nearly equally ventricose, tlie 
smaller valve least so and regularly arched in outline ; tip of tlie beak of 
larger valve acute and curved downwards ijearly to the summit of the op- 
posite valvo ; foraminal area very oblique. 

Zoaal. "Wilmington, N. 0. Prof. Kerr. 

Prof Kerr infonus me that this species was found imbedded in a 
whitish Eocene limestone near Wilmington. The pendent angle of the 
rostrum is a striking character of the shell. 

PECTEN. Lin. 

P. aniaoplmira. Shell ovate, ventricose, ribs about 25, very unequal, 
crossed by arched sqnamose lines. Length 3 inches ; height 3| inches. 

In the intervals of the large ribs there ai'e 2 smallor ribs in some, one 
in others. 

Found by Dr. Yarrow, 40 miles from Eeaufort, !N. C. 

P. Oarolinenais, pi. 3, fig. 2. Shell ovate, convex, ribs numerous, nar- 
row, densely and minutely crenulated, rounded, alternating with2 smaller, 
interstitial radii which are also crcnulated. 

The upper figure represents the lower valve, the outline figm-e 3 the 
upper valve. 

Miocene. 

LIROPECTEK Conrad. 

Z. Garolinensis. Shell rounded, lower valve slightly convex or nearly 
flat, ribbs 11 or 13, convex on the back, angular on the sides, subnodose ; 
disk undulated concentrically ; interstices of the ribs with minute radiat- 
ing lines crossed by minute squamosa lines, ears large, sinus rather deep 
with a rounded margin ; height 3 inches; length 3 3-8 inches. 

OSTEEA. Zm. 

O. perlirata. Shell elevated, pointed towards the apex, fan-shaped, 
very thick in substance, with profoundly elevated divaricating ribs laterally 
compressed. Height 6 inches. 

Zocality. Neuse river, 10 miles above Newbern. 
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PLACUNOMIA. Broderip. 

P. fragom. Subrotund, compreeeed, surfaee of disk very irregular or' 
uneven with Binall radiating irregular closely-arranged interrupted ribs, 
liaving a very rugose appearance; cardinal process thick and broad, rib 
prominent. Length If inches. 

Zoealiiy. 20 miles north of Wilmington, Cape Foar River. 

RAETA. Gray. 

li. alta, pi. 3, fig. 3. Shell elevated, tnbtrigonal, inflated, rudely lineal 
coneentrieally ; umbo plicated, beaks nearer the posterior than the attt©* 
rior end ; posterior end regular. 

S. erecta. Shell snh triangular, thin in substance, inflated anteriorly, 
umbo not oblique, sculptured with prominent subacute slightly ■ waved 
concentric folds or ribs, which on the rest of the valve are leee prominent,- 
where it is Eculptured with fine hieroglyphic wrinkles ; anterior end ob-i 
tuse ; cartilage pit large ; length 2J inches ; height 2 inches. 

LoeaUty. Goldsboro', N. C. 

The species differs from S. ca/naliculata in being proportionally higher, 
and without obliquity of umbo, while the ribs qn the lower half of the 
valve are less prominent and regular. The cartilage pit ia proportionally 
mucli larger than that of the allied species. 

ABEA. Leach. 

A. heUa, pi. 3, fig, 4, 6. Triangular, solid, and senlptured with'elose, 
very numerous fine reticulated stride, the concentric lines sharp and more' 
prominent than the radii, which are flattened; fold distinct; beakeitnafed 
behind the middle of the valve ; cardinal and lateral teeth prominent. 

Zocality. Wilmington, N. 0. Prof. Kerr, 

A. Holmesii, pi, 3, fig. 8. Shell- oval, convex with numerous eoncentrie 
lines, beaks nearest the posterior end ; margin rounded ; posterior end 
obtusely rounded. 

Syndosmya carinata, Tuomey and Holmes (not Conrad) Plio, Foaa. S. 
C. pi. 25, fig, 2, 

NOETIA. Gray. 

M. protexta, pi. 3, fig. 5, Rhomboidal, ventricoee about the umbonal 
elope, which is angular ; disks widely contracted or impressed from beak 
to base ; ribs SI or 32, bifid on the post-nmbonal elope, which if 
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or concave, interatices oi the ribs with a minute line, on the post-iimbonRl 
slope theae lines are larger and more prominent; line concentne lines 
creniilate the ribs. 

H. Jilosa,\)\. 4, fig. 3. Ehomboidal, comparatively short, ventricose; 
ribs 30, elightlj grooved, two or three about the umbonal slope more dis- 
tinctly grooved; posterior margin behind the beak and umbo much curved ; 
Timbonal elope angnlar, posterior slope slightly impressed ; end margin 
nearly straight. 

The figure represents a young specimen. The adult measures 1| inch, 
in length ; height 1^ inches. The posterior margin of the flgura is incor- 
rectly represented as emarginate, but it has a slight outw:',rd curve. 

MERCEKAEIA. Sohiim. 

M. Carolinensis. Shell snbtriangular, elongated, very inequilateral, 
slightly ventricose, disk with coarse, flattened, uneven, imbricated ridges 
on the middle and posterior side, the lines disposed to be ramose ; on the 
anterior side and postenor slope they are sharp, prominent, rugose, imbri- 
cated lines; lunule large, cordate. Length 5 inches; height 4 inches, 

LoGolity. OapCjFear river. 

LEPTOTHYRIS. Conrad. 

Shell cqnivalve'J, thin ; cardinal teeth compressed, divorglrg from the 
apox with equal obliquity, one towards the anterior and the other to- 
wards the posterior ; anterior cardinal margin passing the apex and ending 
in an expansion ot dentiform projection; fulcrum excavated, which exca- 
vation extends behind the expanded cardinal termination under the apex ; 
pallial sinus extending rather beyond the middle of the valves, slightly 
ascending and truncated at the inner end. 

Z. parilis, pi, 3, fig. 9. Shell oval, ventricose, equilateral, summit 
prominent; base truncated medially, nrabonal slope subangular; post- 
umbonal slope flattened, much depressed ; disk with obscure concentric 
slightly impressed broad^furrows ; posterior end truncated. 

There is but one valve of this shell in the State Cabinet, but the hinge 
is so peculiar that I could not refer it to any genne known to me. 

CARDIUM. 

StAgeniis TKiciiYCAiiDirrii. 

T. iellurn,. Shell slightly oblique, suboval, profoundly \'etricose, ribs 
profoundly elevated, narrow, slightly oblique oi turned towiirds the aute- 
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rior side, abouL as wide as the intoi'stices, CO in nr.mbor, ",vil.li arched scales 
turned towards the anteriiir end ; anterior area with s<;ales ot a different 
pattcrr,, funnel shaped on very close ribs ; posterior margin slightly 
rounded or curved, direct atiterinr margin tfuncated obliquely inwards. 
Leni^th 1 3-1- inclieri ; height uearly 2 inches, or about one-elxteenth less. 

MYSIA. Leach.. 

M. Ca/rolinemis, pi. 4, fig. 5. Koimded, inflated, thin, equilateral, 
slightly oblique, posterior end obtusely rounded ; cardinal teeth are one 
direct, situated under tho apex, and the other very oblique ; left valve 
with a very oblique blHd tooth ; anterior margin earinatad and suddenly 
funied up to the apex. 

PLE i; no M Ellis. Conrad. 

P. decemcostata. Conrad. A larger specimen of this species than I 
liave heretofore seen is in the State cabinet at Kaleigh. Tho binge char- 
acter approaches that of Woodia, Desk, but the large triangular tooth of 
the right valve ia not subcanaliculate liho that of Woodia, but deeply and 
angularly grooved the whole width of the tooth, leaving sharp angles on 
the margin ; and there is a small anterior lateral tooth in the left valve, 
an elongated posterior cardinal tootli, also, and profound libs on the exte- 
rior, and a deeply-impressed small lunule, in which character it differs 
from the allied genus. Tho erenuktions of the inner margin have none 
of tho obliquity of Woodia. A tine exotic example of this genus ie the 
Oardita Kicxsii, Nyst. Other species are omaliana, Kyst, C. scalaris, 
Sowerby and C. orbicularis, Sowerby, C. chammformis, Sowerby, C. ana- 
Us, Phillippi, The genus can be easily recognized by external characters, 
such as its small size, elevated triangular outline, and granulated, radiating 
ribs. It has more the general outline of Ckassixa than of Oakdh-a, 

PTEROEHYTIS. Conrad. 

This genus, related to the above, compnses 3 small species of the At- 
lantic Miocene eompresaed triangular short sheila, with prominent, radi- 
ating ribs. The lelt valve has two diverging bifid teeth, with an inter- 
mediate triangular pit, the posterior cardinal tooth being profoundly 
divided ; above the posterior muscular impression is a long, narrow, acces- 
sory one. I have not teen the right valve of either species. 
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SAXfOAVA. BeU&om. 

S protexta. pi. i, fig. 6. Shell elongatod, very iiiequilatera!, contracted 
from beak to base; posterior hinge margin parallel with tiie ventra]; 
beak promioent, and margins rounded. 

Locality. 

ZIZyPHINUS. Gray. CAL7.T0ST0MA. Sioams. 

Z. Virgmicus, pi. 4, iig. 4. Trocliiform ; eplre and last volution equal 
in height ; 2 prominent revolving lines on last volntion immediately above 
the aperture, the upper one having a slight channel whero it joins the 
volution, another line near the suture and only two lines on each of the 
other volutions at top and base ; sntnre carinated ; base with four large 
revolving lines or ribs and other unequal finer lines subumbnicated. 

Locality ; Suffolk, Virginia. 

I tound the specimen, from which the description was made, in a marl 
bank in the yard of a dwelling and the main street of the village, near the 
Nansemond river, where many fine specimens of li-ulinea eongesta and 
other fossils may be collected. 

TURKITELLA. Lam. 

T, ^ei'etxilu, pi. 4, fig. 9. Shell slender, volutions convex, 3 acute 
prominent revolving ribs on each, a prominent line below the suture, and 
fine revolving lines between the ribs ; obscure, oblique longitudinal plica- 
tions which snbin tercalate the ribs; sutnral area deeply impressed. 

LoGoiity. Wilmington, N. 0. 

T. Carolmensis, pi. 4, fig. 8. Shell elongated, broad and angular at 
base ; volutions with their sides very slightly convex and obsoletely con- 
tracted below the suture which is deeply impressed : revolving lines tine, 
slightly prominent, alternated, 11 on the penultimate volution ; aperture 
large, snbquadrangular. 



FISSUEELLA. Zam. 

^ Oaroli/iienais, pi. 4, fig. 1. Shell snboval, sides compressed, 39 
very prominent flat sided ribs, rugoso — crenulated. Fissure oblong. 
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LITTOEmA. Feruasmc. 

L. Carolinensis, pi. 4, fig. 11. Ovate-acute, volutions 5 or 6, those at 
spire eligbtly convex, revolving lines promiuent subequal ; not alternated, 
rugose, 8 on tho penultimate Tolution and 23 on last volution ; suture 
deeply impressed. 

L. Caroliu&isis. Conrad. Proceed, of the Acad. Nat. Sci. vol. 14, 
p. 567. 

i. irrorata. Tuomey and Holmes, (not Say.) 

Z. Carolinensis, Yar. pi. 4, iig. 10. Shell elongated, volutions convex, 
revolving lines large, 8 on penultimate, and 16 on last volution, 

BUSYCON. Bolten. S'wS^'eMws SYCOTYPUS. Browne. 

B. Kerni, pi. 4, flg. 2. Shell pjriform, thick, elongated ; last volution 
long and comparatively narrow ; spiro sealarifonn, volutions flat on the 
top, angle carinated slightly on the spire, eouspicuonsly on the last volu- 
tion, and subtnbercated and subacute ; a vi'ide contraction ot the volution 
forms a coneave furrow round it beneath the carina ; revolving lines coarse 
and wrinkled ; canal long aAd wide, slightly oblique. 

This large species measures 9 inches to the top of the penultimate vo- 
lution, where the spire is broken. There is no canal around the suture in 
this large specimen, and it differs from BusxcoN only in wanting spines., 
I think, therefore, that SycoTypTiB is a subgenus of Bubyoon. It is 
probably tubercaf ed in young specimens, the traces of which are observed 
on the summit of the large volution. 

It was found by Prof. Kerr at James King's marl pit, Sampson county. 

A comparatively young specimen has been found which shows a slightly 
impressed canal, and the top oi last volution sloping. ohlic[uely inwards. 

B. amwmiin. Shell pyriform, spire scalariform ; sides of volutions 
straight, direct, angle acute, with longitudinal tubercles, top of large volu- 
tion flat, canal slightly impressed, obsolete on the spire wiiicb is acutely 
pointed, the two first volutions smooth ; spiral lines rather fine, unequal,, 
columellar told prominent and the furrow above it rather deeply impressed. 

Locality. Walker's Bluff, Cape Fear river. Allied to canaHGulalnm, 
but distinguished by its slight canal and absence oi a carinated line bor- 
dering the suture and angle oi last volution. 

B. coneinmrm. Shell pyriform, M'ith unequal very distinct prominent 
spiral lines ; volutions prominently carinated, those of the spire tubercu- 
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■24 Al'i'EKDIJC. 

I'atod ; tubercles obsolete on the angle of hst vohition ; beneath tliis angle 
and on the slight contratition ot the 3 inferior volutions are very fine 
equal spiral lines; sninmit of volutions oblifjue and conciivc ; canal wide, 
moderately impressed.' 

Locality. Mr. King's marl. 

This spceiod is the most nearly allied to B. oandlioulatum, of any Mio- 
cene species. Compared with a specimen of the latter nearly of the same 
size it has smaller and more numerous tnberclea, a wider and less deeply 
impressed canal, narrower body volution, a shorter siphonal canal and 
larger revolving lines. The fine lines beneath the carina are wanting in 
B. caiiaUeulatum. 

It is a generally received opinion that some species of Miocene shells 
■escaped (lie destniction ot the general fauna, and however unaccountable 
this may seem to be, yet the small amount of variation, and in a few spe- 
cies none at all, seems to indicate that some iew kinds of shells are now 
living which originated in the Miocene period. Dr. Yarrow, who was 
stationed at Beaufort, N. C, has collected great numbers of tho marine 
and estuary shells of the adjacent coast, which prove that many of the 
existing Testaeea of the West India coasts, as well as of the Atlantic and 
Galf coasts of Florida, aro now living in the waters about Beauftirt, 
Among these shells, Oliva Utterata, Lam, is very abundant, a shell which 
lives in myriads in Tampa Bay, whilst there is a Miocene Oliva equally 
abundant in the bank of Cape Fear river, which, when compared with the 
Utterata, offers no character by which to distinguish it from that species. 
It is fonnd associated with many extinct shells, and therefore the bed con- 
taining it cannot be confounded with the Post Plioce-ne, which contains no 
extinct species, and does not occur nearly so far np Cape Fear river. Even 
a trace of the colored marking of the fossil in question corresponds with 
that ot the recent shell. This fact, as well as the absolute identity of char- 
acters between the fossil Marginella limatula, Conrad, and a species liv- 
ing on the coast of South Carolina, leads mo to believe that other recent 
shells have lived in the Mio(!ene era. I therefore suggest that the following 
species of that formation may be now living, viz: Anomiaepbippiam,Xi?i., 
Lucina divaricata, Lam,, L, Oonradii d'Orh) Tellina flexnosa. Say, crepi- 
duia nnguifbrmis, Lam., and C. fornicata, Say. In a future Report on the 
Geological Survey of Korth Carolina I will make a more extended list ot 
such species as appear to be both recent and fossil. 

Remarka on the Tertiary formations of the Atlantic slo^e. 
The study of the Tertiary fossils of Korth Carolina has confirmed my 
opinion of the Miocene age of all those strata of sand and clay which bor- 
der the Atlantic from Cumberland county. New Jersey, to the middle of 
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Booth Carolina, ft was one contemporaneous sea bottom, holding livinfi 
individuak oi certain species throughout its entire length, and which is 
characterized bj sohms of its species closely resembling existing ones, but 
■many more liavi-ng -no afliiiity with American shells. In it cuhnioated tlie 
genera BcsYCes; a»cl Mekcekeia, speeies of wliieli characterize it in almost 
every localit}', 'Hio i?ost-Pliocene above it is easily recognized by having* 
amnc but existisig species of shells. The Tertiary formations in North 
America are admirably distinguished by definite boundaries and a vast 
idifference in their groni)s of organic remains. The formation which iiu- 
mediately preceded the Miocene is \vhnt I have named Oligoeene, to dis 
■tingiiish it irom the Eocene below and the Miocene above it. Some 
■writers object to the name Oligoeene, I fear from want of knowledge of 
the fossils it contains, for if a nnique fauns entitles a group of strata to a 
separate and independent name, none is moTO worthy oi it than the Yicks 
.burg Group, which contains not one species of any animal, shell or coral 
in common with either the Eocene or Miocene. The corresponding beds 
in Europe are named Oligoeene by Bej-rich and Older Miocene by Lyell ; 
but the afiinities of the Yieksburg shells are with the Eocene forms and 
:arc widely different from the Miocene, and tlierefore I protest against tlie 
term Miocene being applied to tlie Yiclisburg group. It has a higher 
.claim to be named Upper Eocene, but it is far better to foiiow.what we 
■observe in Nature and chissity it by a name which has no reference to 
other formations, with which it holds no species in common. 

In the Eocene Cheek list, published b}' the Smithsonian luslitiitiou, 1 
made the error of including Ostrea sdUeformis is in the Older Eoceiie. It 
shonld be in the Claiborne or Newer Eocene group, and the bottom of tJie 
bed which holds it is the line of division between Older and Newer 
Eocene. This latter group has a strictly marine fauna, and when it was 
elevated so that lagoons were formed, the Ostrea sellmfonnis made its 
first appearance, and continued its existence into the Claiborne sands but 
sparingly, and soon disappeared. It continued to live while a deposition 
ot 70 feet of clay was deposited with scarcely any associated shells ot 
other speeies, and then a gradual sinking of the deposit occurred, restoring 
sea water with its vast abnndance of marine shells, and forming a new 
epoch in the Eocene series. 0. sellceformis is very rare in North Carolina, 
but it is not uncommon in Yirginia and South Carolina, 

The Claiborne Group I regard as Newer Eocene ; the Jackson Group ab 
Older Oligoeene, and the Vicksburg Group as Newer Oligoeene. The 
surveys and explorations in Nortli America have been continued so long, 
that we may fairly assume the above divisions or formations to represent 
the succession of the groups, without supposing intennediate formations 
to have been deposited and swept away without leaving a trace behind. 



EEMAUKS ON aOME GENERA OF SHELLS. 



PKOTOCAEDIA. Baijrich, 

The type of this genus is P. Millana, Sowei'by, a cretaceous fossil, and 
strictly detined, the genus first appears in the Lias, in one species, P. Phii- 
lipsii, Conrad, {P. utriatula, Phillips, not Sowerby). The Carboniferous 
allied forms fire Gardium diBsimUis and C. striaiulum., Sowerby, whieh I 
exclude from the j^enns. 

Pkotocakdia proper consists of vetricose sheila which areseuptiired with 
concentric lines ending at the angle of the ittiibonal slope, and having 
entire radiating ribs on the post-umhoiml slope; umbonal slope slightly 
incurved. 

The above diagnosis applies only to the Cretaceous species aad exchideb 
Cardiimi: hisecinm-, Forbes, which Htoliczka iiicliiiles in the group. 

J'Socene Grouj). 

Shell having fine radiating lines; post uiiiboiial slope with acute tubercles 
on the ribs. 

Tiie aberrant forius arc P. difficile, Deshayes, P. Pki^nnieadmna, 
Sowerby, and P. nitene, Sowerby, which have smootli posterior ribs, but 
radiating lines on the disk. 

Older Oligoce^ie Groxtjj. (•facfi&on Oioup.) 

Agree in tciipture with the Eocene species, 

Neicer Olujvcciie Gwup. (Vichbury Group.) 

JJcuussiited stria'; entire radiating lines on the pust-unihouai slope. 

DecuRKatcd striiS ; thort ^pine.« on llie |iost iinilxMi.il Fln|ic, 
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Snhffenut CAr,r,f5ARr)T\. Conrad: 

Of this elegant speuiea, Dr. Gray remarks, that 2 odd vaivtis Imve been 
dredged up from deep water, one valve in the Sooloo seas and the other 
in the Yellow Sea. If the fossil species had the same kind of station we 
might inter that they indicated deep water in the ocean where they lived. 

Pachtoaedium, Conrad, is very different from this gennS; being more 
elevated, with prominent svmimite, direct, and having no angle to the 
nmbonal slope limiting the radiating lines to the post-umbonal slope, but 
the radiating Hnes are on part of the disk. Unlike Protocariha there is 
no form nearly related to it in a Tertiary formation. 

CYPRIMEPJA. 

The many perfect valves found at Snow Hill enable me to give tJie fol- 
lowing diagnosis of this genus : 

Shell ineqnivalved, bent to the riglifc, dorsal area excavated, hinge of 
right valve with 3 cardinal teetli, and a wide triangular pit under the apex, 
which is ridged or nneven ; left valve with b cardinal teeth, the posterior 
one very oblique, narrow, lobed or bifid, the lobes linear; pall ial line 
with a slight sinus. 

The above generic cliaracter excladee from this gcnns o&esa; d'Orhigny, 
Oldhamiana, Stoliczka, and aimloga, Forbes, which are referred to it by 
Stoliczka, and indeed I do not find recorded in his Palieoiilology of South- 
ern India a single species of Cyprimeria. His species, whatever the 
hinge may be, are all witliont fold and eqnivalve. Arcopaffia numinmalis 
and A. rotundatft, d'Orhigny, are typical species. Zucina dwcus, Matli- 
eron, is a fine species, well figured by Dr. Zittell, nnder the name of 
Circe discus. O. de^isata, Conrad, a large species from New Jersey, lig- 
nred in vol 3, of Journal uf Acad. Nat. Sciences, Second Series, is very 
ditierent from iho species of t!ic same name iii vol. 2, wJiicli may he named 
O. alia. 

VENTLIA. MoHon. 

Stoliczka repudiates this name and substitutes one of his own. There 
is no recognized name of Yenh-ia in Conchology, except that given by 
Morton. Stoliczka lias described some shells which he places in this genus, 
which, however, belong to another, and all the species which he refers to 
Cvi'EiNA are true species of Yenilta. 
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I DONE APv^A . Conrad. 

This geiine is limited to Cretaceous strata, 'ilio JoUowing ehelle are 
oxotie species of it ; Area •/a^'eiica, Forbes ; Area dispardis, d'Oi-tiigny ; 
Area Marcfiuna, d'Orbigny; Oucullcea glairaj Sowerby ; C. carinaUi, 
Sowerby : C. oblonga, Mill^. American spDcies— /. Tippana, Conrad. 

LATIAEOA. Oonrad. 

Difters troin the above genus in being withont the internal pJate. 

L. idonea. Less elevated than L. ononchdla, Rogers, with a more de- 
pressed or sliorfer post-urabonal slope ; posterior side more eimeitorm in 
shape, substance thick; margin of posterior cicatrix thick, prominent, 
ac-iite. Length SI- inches. 

IJ.Oi'ISTnA. M,:c'l.: 

This genus was foniided on external clianicters. Mr. (.Tabh has published 
as my opinion that the hinge resembles that of pApyEiA, but I have no 
recollection ot teiling liim so, nor of having seen the hinge, though I may 
have had a partial view of it. However I have now cleared it from the 
matrix of three valves from Mississippi, and give the following diagnosis: 

Right valve — 2 cardinal teeth just anterior to apex, anterior one short, 
eonieal, erect, very small, the other oblique, bent or angulated and directed 
anteriorly ; left valve — one very emni! tooth nnder (lie apex, triangular or 
pyramidal, erect, flat on top, acute. 

L. protext'i, Conrad, (Cardiuni). Tlie ribs arc angular and acute, shell 
extremely thin in snbstance ; the few ribs on the post-umbonal slope are 
minutely punctate, and the smooth part minutely granulated. Casts arc 
common in New Jersey, but it is only near Ripley, Mississippi, thiit the 
shell has been found. 

Cfirdium stthdiniiiense, d'Orbigny and 0. c-ofiv}tC'/'/'.'.?'nnr', d'Orbigny, aie 
epecies of this genus. 
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^i^t.*:en":dix u. 



SYNOPSIS OI' THE YEETEBRATA WHOSE liEMAINS IIAYV. 
BEEK PKESEUVED IN THE FOEMATIONS OF XORTH 
(JAROLINA. 



It\ PKOFESSOE ] 

ELASMOBRANCIIII. 

AETOiJATifi AituuATUB Agoss. Miocene. 

Mtliobatib sp. Miocene. 

Ztgobatis sp. 

NoTinANBS PKiMTCiENiDB, Aj/iiss. Mioc'.ene. 

Galeocerdo I.ATIDEN9. Affoss. Mioeciie. 

ADUNcra, At/ass. Miocene. 

coNTOKTus. Gibies. Miocene, 

KOERTONi. Agass. Miocene. 
Zv««;na ]'ki«oa. Agms. {Sph/ynia.) Miocene, 
Hemipeistis SEBiiA. Agoss. Miocene. 
Caiwhakofion akgustidens. Agass. Miocene. 

MEOALODON.' AffOSS. MioCODC. 

Otoiius oiiLiQUOs. Affoss. Miocene. 

APPBNDiorLATUs. Miocenc. 
OxYBFiiNA xtpHODON. Agass. Miocene. 
itASTALif?, Agass. Miocene. 
DEaoKii. Gihbes. Miocene. 
siLLisiAHii, Oihhes. Miocene. 
MiNUTA, Agass. Miocene. 
La.mna BLEGAN9. Agoss. MiocenB. 
CUSPID ATA, Agass. Miocene, 
Peisti,') nEAcnyonoN, Cfyxt. Proc. Pioston Soc. ]N'»t. Hist. ).-^tit>, 312 
Aliocene. 

PlilSTiy ATTENTATITS. Cope. 

Tootli slender, widtti at base less than one-sinth len^jtli, thick and 
sfraigiit. PoRterior fHw. straight, with a Wide jtrnovf^, nnforior cnrred 
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baekwariis, obtuse, with a faint median longitiulinal groove. Posterior 
fuee at the tip of the tooth oblique; no striae. 

Length 26.7 lines; width 4.r> lines ; depth at base 3 lines. 

This species is mneh more slender than the P. agassizii, Gihhes, the 
only species whieli resembles it. Found by Prof. W. C. Kerr, State 
Geologist ol jSfortli Carolina, iit Flo\vers' marlpit. Duplin county, North 
Carolina. 

ACTINOFTERT. 

AHur-TPTEBus OKNATus. Kmnioixs, N. Amer. (.tboI. 44, tig. 16. Trias. 
Rhabdolepis speciosus. EmmonH, 1. c. 45, fig. 17. Triassic beds. 
Pycnodub caeolinensis. Emmons, Geol. North Carolina, ]85fi. Mio- 
cene, Duplin county. 

PNEUMATOSTETTS. Co^^f:. 

This genus is established on a caudal vertebra ol a tish nearly allied to 
tlie gara of Worth America. It is opiethoeoelian, and without trace of 
suture of either neural or haemal arches. The elements constituting the 
liaemal arch appear to be diapopliyses ; they are divergent, and probably 
do uot unite distally ; they are directed more posteriorly than anteriorly. 
Their proximal boundary is apparently indicated by au indistinct eleva 
tion, perhaps the position of the original siUnre. The neural arch is 
split above by a deep median anterior fissure, on each side of wbicli the 
narrow zygapophyses dii'erge. There is no zygantrum. TJie base of tiie 
brolien neural spine is very small, aud is as long as wide ; it may probably 
liave had bnt little elevation. 

The structure of the bone is exceedingly light, and the external osseous 
layer very dense. In order to reduce the weight consistently with clie 
size, the lateral and inferior faces are excavated by deep concavities termi- 
nating in pits. Tiiere are two on each aide separated by a longitudinal 
ridge-Iiko septum, which is plane with the expanded rims of the cup and 
l)all. The superior pits are beneath the base of the neural spine, and 
nearly meet under Ihe floor of the ncnral caual. The inferior concavity ir 
very large, and extends from rim ot cup to ball, and is divided longitudi- 
nally by a thin laminar hypapophysis. The bases of the diapophyses arc 
wide, and extend from the base of the ball three-fourths the distance on 
each side to the rim of the cup. 

The form of the vertebra is compressed. The ball is more convex 
transversely than vertically, and presents a slightly donble convexity in 
profile. This is produced by » slight transverse contraction of the inferior 
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luurtli ot the verti(!al diameter. The Jioor oi the iieiii-;il catial is I'aiseri U) 
the superior margin of the ball. 

This vertebra resembles the foiirtli in advance of the Urst bearing 
chevron bone in Lepidoateus. It differs from it genericaily, solely in the 
completeness of the neural arch above, since it is longitudinally fissured in 
the existing genus, 

PNEIJMATOSTEUS XAHUNTICIIS. 6V- 

The specidc eharaetere ot this fossil are as follows: The cup ia a ver- 
tical oval, slightly truncate below, and openly concave truncate abo\o. 
Its form is not unlike that seen in some of the Pythonomorpha. The 
neural arch is much contracted tranvcrsely opposite the neural spine. The 
surface of the bone is very smooth, except a few slight rugae near the iim 
of the cup. 

MEASLJeEMKiVry. 



Length of centriiu], 1. 

Width " ■' (between ktoj-al sepia) 7.1 

Depth of cup, 8.4 

Width of cup, T.9 

Depth of bail, 8.5 

Length of base ifplenrapophysis, 0.8 

" " " neurapophysis, 7. 

Width neural canal {external, front,) 5.2 

" " '■ (internal, behmd.) 2.8 

The large cells are exposed by the fractiireti of portions of the bone. 
The lai'gest are at the posterior base of the haemal arch and at the «idee of 
the former l.o Yuie in diameter. These measurements indicate a gar of 
six feet in length, if of usual proportions. 

The specimen on which this species is established was found by the 
writer on a pile of Miocene marl on the plantation of Nathan Edgerton. 
in Wayne county, North Carolina. Its interstices are filled with a hard 
clay matrix, similar to that which adheres to Cetacean remains in the hard 
stratum in the lower part of the Miocene shell bed of that rejrion The 
color is black. 

DTOOON A!s~TlQlirS. LcM;/, J'mr. Ara,l. .W,/. S<yh-n,v.-<. 

Superior and inferior jaws from the Miocene. This tish was described 
irom transported and much worn specinieue from the Ashley Kivor, 
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8outli Oai'oiiiia. Tin: pi'usiJiit speeimcius arc imwoni, and diiplay the 
charactere ol the &pecicg. These are voj'y imich like those of the receut 
D. Hhuneiitosus. The species appears also to pertain to the liorizon oi 
tlie Miocene. 

POETHEl'S ANGULATL'S. Cope. 

Tiie crown ot tiie tooth wliicii indieatea this species is slender, coiii- 
, pressed and curved iiaekwards and a little inwards. The circumference is 
divided by two edges, the anterior acnte, the posterior obtuse ; the eon - 
vex faces separated hy these are not equal, that towards which tlie crown 
is curved laterally, i. e. the inner, being somewhat niore extensive, and 
considerably moi'e convex, 

Eoarael smooth, without sc\ilpture. Cutting edge without curvatioiis, 
more carved backwards than the posterior, which has hut little curvature. 
Inward eurvatni-e slight. 

Lificb 
Diameter (antero-posterior) at middle orowu, 5 

Diameter (traiiBrei-se) at middle crown, 4 

Diameter (transverse) near tip, 'A 

Diameter (antero-posterior) near tip, '2 

Discovered by Prof. W. 0. Kerr, State Geologist ot Xorth Carolina, m 
the Miocene marl, Duplin county, X. C, with I'olygonodon rectus, and 
Isehyrhiza antiqua. Leidij. 

IsonvjitiizA ASTnauA. Leidy, Proced. Acad. JS'at. Sci. Phila. 1850, 556. 
Emmons' N. 0. Geol. Survey, 1856, figs. 47, 48. 

The Miocene of Sampson, Duplin and other counties. 

The teeth of this genus bears a very close resemblance to those of the 
genus Esox at present existing in the fresh waters of the northcrfi 
hemisphere. 

iJATKACHIA, 

Pakk.stegi:^ mvoi-s. Cop,-.. Trans. Ain. Pliilos. Soc. IStit*, p. HI. 

Trias, of Chatham Co. 
Dic-IYOOEPMALUS ELBCtANB. Leidy, Proc. Ac. Nat. Sci. Phil. 1856, 256. 
Emmons' N. 0. Geol. Survey, 1856. N. Amer. Geology 59, fig. 31, 33. 
Trias, of Chatham Co. 
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CBOCODILIA. 

TniicAc-HAiiPSA sp. Sampson county, N, C 
^ertebree in tlio State collection at Ealeigh. 

TIIECACHAMPSA ETTGOSA. ]^Jmnwm, 

Pelyptyckodon ru^sus. Emmons, Geo!. Surv. North Cftrolifla. 

Einmona' Hgnre of this species ta not distinguishable from a worn canine 
■of a JBasilosaarus, and as such I regarded it on a for mer occasion. An 
"examination ot a specimen received Iroiu Prof. Kerr, shows that its affin- 
ities are Crocodilian, and its structure similar to that of ThecacAampsa, 
<5ope. It is more strongly rugose -striate than in any of the known species 
bnt is approached in rugosity by Thecaehampsa squanhensis. Marsh-, The 
TOLge of the genus is thus extended to North Carolina. 

Pliogonodon PKisctrs. Leidj, l?roc. Acad. Nat. Sci. Phil. 1856, 255, 
P. nobilisLeidy. Emmons' Geolog. Surv-ey N. C, 1858, p. 223, Hgs. 43, 44. 

POLTDECTES. Oo^e. 

Proceed. Amer-. Philos. Society, 1870, 271. 

This genus is indicated by one, perhaps more teeth, which resembles in 
some respects those of the Orocodiiian genus Thecachampsa. Crown or 
dense concentric dentinal layers, with small pulp cavity. Enamel with 
two prominent ridges separating inner from outer aspects, but approxi- 
mated on the inner face, which thus included, is but one-third the circum- 
ference of the tooth. Eidges estending from tip to near base of crown, 
with a aniens along the inner side ol each. Crown acnminate, a little 
swollen at the base and above the middle, section circular. 

POLYDECTES BITURGIDFS. Cope. 

Crown, a slender cone slightly curved near the base. Middle portion 
constricted, its surface marked with narrow obscure facets. On the innef 
face, a shallow groove within each of the bounding sulci, the two si 
by an indistinct groove. The enamel is smooth and worn, and leave; 
traces of other sculpture. 
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Lines 
Length of crown, 30 

Diameter at base of crown, 10 

Diameter at middle, fi 

Diameter above middle, 6,5 

From tlie marl pits ot James King, Sampson county, N, 0. Discovered 
by Prof. W. 0. Kerr, director of the Geological Survey of North Carolina, 

TESTUDINATA. 

Teionyx buiei. Cope. Trans. Amer. Philos. Society, 1869, 153. 

Irom greensand of Duplin county, JSf. C. 

Tkiohyx Bp. 

Miocene marl oi Sampson county. 

Taphkosphys STKKurus. Cope, Var. 

Trans. Amer. FhOos. Soc. 1869, 168. 

Intrusive in Miocene marl in Sampson county. 

THECODONTIA. 

BELODONCAKotiHgN3is. Emmons, JRhytidodon caroUnends. Emmons'' 
(JRitiiodon) N. C. Geol. Survey, 1856. North American Geology, 82, 
Manual of Geology 1T9, :Rg. 157. Belodtm, Cope. Proceed. Ac. Kat. 
Sei., Fhila., 1866, 249. I PalaeosaiiTnts mdcatus, Emmons, I. c. ? CenUE- 
modon milcaius, Lea. ? Omosaurus perplextta, Leidy, Pr. A. N, 9., Phil, 
1856: Coal strata of tlie Kemper Trias, of Chatham and Moore counties. 

Teeth of both the smooth and fluted types were found in Anson 
county. The latter {S. ea/roUnensis, Emm.) appear also to occur in 
Wheatley's collection, from the Trias of Phoonexville, Penna. Three 
successive iorms of the maxOlary teeth of B. priscus are figured. 

Belodom PRiacTja. 

Clepsysmi/rus penTisyhianisus, in part of Emmons' N. 0. Geol. Survey, 
IS56. N. Amer. Geology and Manual of Geology. % Pal<Fosaurus ca/ro- 
li/nenais, Emmoss, ibidem. % CoTn/psoBaur^a pria&u». Leidy, Proe. Ac. 
Nat. Sci., Phil., 1856. 

Trias of OhatbaBi, Moore snd Montgomery counties- 

The examination of a portion of the speeimeMs described by Prof. Em- 
mons, from Montgomery county, prove it to be also- a Belodoff, differing 
from the last in its rather shorter vertebrfe and larger size. Portions of 
the cranium exhibiting the angle and symphysis of the mandible with a 
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tooth, and part af the nasal bones, point out conclusively ite Eelodont 
alii ni ties. 

Eblodon lmaii. Emmons. Clepsysaurus laeii. Emmons' N. 0. Geo- 
logical Survey- N. Amer. Geology. Manual of Geology. 

Triassic coal bed of the Dan Eiver region, North Carolina. 

Of tliis speceiea I have only seen casts of the conical vertebrae figured 
by Emmons, The evidence to be deduced from the descriptions and fig- 
ures ot this author, is in favor of its reterencc to the Belodonts, rather 
than to the Dinosauria, 

DINOSATIBIA. 

CLEFsrsAUEus PENNSYLVAHicus. Lea, Jour, Acad. Nat. Sci. Phila. II. 
Emmons' Geol. N. C, 1868, in part. 

Teeth of this genus are very rare, one only having been observed by 
Dr. Lea. Prot. Emmons believed that he had discovered two species in 
the Trias of North Carolina, C. Pennsyloanicus and C. leai. T]ie greater 
part of the remains on which these were based I have shown to be Belo- 
-donts, but one tooth figured by Emmons N. C. Geol. Surv., PI. V. f. 3, 
may belong to this genus. 

Prof. Kerr's collection contains two teeth which are identical with that 
associated with the C. pennsylvanious by Lea, one of them nearly perfect, 
the other the basal portion only. They exhibit two minutely denticulated 
cutting edges, separated by one-third of the circumference. This third is 
nearly fiat, the remaining portion being very convex. One cutting edge 
extends to the base of the crown, the other occupies only the distal two- 
thirds. The section of the tooth would be round at the base were it not 
for the projection of the cutting edge. The enamel is minutely striats 
under the glass. The base of the larger tooth measures .75 ot an inch in 
diameter. The figure ot Emmons leaves something to be desired, as he 
does not represent the long cutting edge of the crown. His discriptions 
of the tooth appears to refer to this genus. Kerr's specimens are conclu- 
sive as to the extent of this formidable genus of carnivorous Dinosauria to 
U. Carolina. They were obtained in Anson county, 

ZATOMUS Cope. 

This genus embraces reptiles whose teeth are diseribed and figured by 
Prof. Emmons, American Geology, Pt. VI, p. 62, fig. 3i, He fonnd them 
associated with radiate osseous plates (probably dermal) which he found on 
one occasion in connection with the cranium of the supposed Labyrintho- 
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dont, Diciyoc&phalus ele^ana, Leidj. Both the plates and tectli are ioiy 
large to be asBociatcd with the latter, and the teeth especially remind one- 
of the Dinosauria, Emmons describes a tooth in the lollowiHg language : 

"It is compressed, curved, finely serrate posteriorly, which appears to- 
point to the apex, wlien seen so as to bring, into viiew a slight wrinkle oi" 
groove at tlie base of each tooth. Its enamel covers the whole crown, or 
all above the part implanted or inserted. The enamel is finely or mine- 
utely wrinkled and. at the posterior edge, at the junction of the plates at 
each side, a taint groove remains ; and the serrae appear like a doiiblerows- 
but near the apex they entirely disappear; the convex or anterior edge is- 
smooth, ' The tooth appears amch like th®- tooth of a Megahsaurus !«■ 
miniature, though it is lees curved. I have found only two teeth ot this- 
kind; the smallest is half the size of the one figured-." Tliis- siBe ie 
,022 m. iu length ; diameter at base .012. 

In the section given by Emmons, one side of this tooth ia a little' more- 
convex thaa the otherB.. 

The affinities of this genus appear to be to Teratosaiems and Laiiaps.. 
Erom both ot these, as well as froni Megalomwrus, it differs in the absence- 
of serration from the anterior margin, and in the groove in the posterior 
cutting edge dividing it into two appressed serrate edges which disappeair 
near the apex. The species may be called 

ZATOMUS SARCOPHAGUS. Cope. 

Its size about equalled large specimens of the Southern Alligator. 

HYPSIBEMA, Cope. 

Char. yen. Proportions of limbs and feet much as fn Hadrosaums. Tlie- 
caudal vertebrae elongate and depressed, in the median part of the series. 

The elongate depressed form of candal vertebrae, distinguishes this 
genus from Hadrosaurus. The latter possesses elongate vertebrae- near the 
extremity of the series, but anterior to this point, they are first subqiiad- 
rate in profile, then proximally much narrowed. The form exhibited by 
the known species of tltis gemis is more like that of Hylseosaurus Mant.. 

HYPSIBEMA CRASSIOAUDA. Cope. 

The remains on which this species is founded consist of the distal 
extremity ofthe right humerus, a portion of the shafl of the left tibia, a. 
a portion of the fibula, the right interna! metatarsus somewhat broken t 
and a caudal vertebra. There are other uncharacteristic fragments, and 
a. pece which may be a dermal bone; 
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Associated with tliem are several roprolites of Mrgcanimalft 
Tliese speeios indicate an animal of about tlie eize of tlie HadVosaunis 
foulliei, Leidy, and with a similar diaproportian in the lengths of the- 
timbs. Tin's is read'ily appreciated on comparison of the litige metatarsus- 
with the light iiinneraa. The mednWary eavity of the tibia is large ;" that: 
of the Immerns small. 

The portion ot the huiironis preserved is iniiired, and the condyles are' 
worn. Its relation to that of H. foiilker is readily determined, and' on 
comparison the following ivmrked diflerenees appear : The ridge connect- 
ing the external condyle with the shaft posteriorly is acute ; it is rounder 
in II. foulkei. External distal face ia flat or eKghtly concave ; in H. ibnlkei' 
somewhat rounded, It is at right angles to the plane of the anterior face^ 
and forms with it rather I'esa than a right angle ; in H. tou-lkei thiaregiois' 
is rounded. Distally the shaft is much iiattecwid in II. cuassicanda. 

Meusnrements: 

Lines- 
Antero-poatcrfor dianseter of shaft, j,u&t above' condyles, '10.5- 

Width externa! face distally,, 24 

" olecranar fossa, 16 

"■ condyles, (estimated) 64 

The anterior face at over- three in dies- above the condyles is slightly eon- 
cavo. About 4.5 inches above the articular face of the external condyle,, 
the acute ridge dividing the posterior and external faces disappears, and' 
the auriace becomes regularJy rounded. 

The portion of the tibia is from the shaft of that of the left side, jnsK 
below the superior antero-posterior expansion. Therof-ore the innei' face: 
is the most extensive, and the posterior the least so. It differs from th£\ 
same part in H. foulkei, in its- less angularity, especially in the marei 
roundeds and less defined posterior face. Theintematfacenarrows dowD-- 
wards, and while the greatest diameter et the fragment above is anteco- 
posterior^ below it is diagonal, the anterior point being the inner.- 

MeasuT^em en ts. 

Lines:- 
Antero-posterior diameter above, 48 

Transverse- " '• 33.5 

" " nmdulTary cavity, 20.5 

The portion of fllDiila is the distal, and resembles that of Hadrosanrue- 
foulkei, in being slightly expanded near the extremity, and. clyindric in' 
the lower part, of the shaft: Tn both genera and Ornithotarsua, Cope, the; 
distal extremity of the fibufa is less atteniiated than in Ignanodon,. 
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Zines. 

Transverse distal diameter, 40.5 

do. iive inches above. 30 

The right internal metatarsus also bears considerable resemblance to 
that of H. foulkci. Its proximal extremity is much more convex in its 
inner outline than in that species. The inner proximal iace is plane and 
longitudinally wrinkled. Tlie proximal or tarsal articular face is concave 
anteriorly ; its plane is at right angles to the axis of the shaft of the bone 
It is strongly oblique in Hadrosaiirns toulkei, and a rib-like prominence 
ot the outer face crosses the latter obliquely and at right angles to the 
proximal extremity. No such rib exists in tht; present casecause, be the 
weight was supported by the shaft bone, directly and not obliqneiy as in 
Hadrosaurus. Thus the HypsibemiE walked more exactly on the toes 
than did the Hadrosanri. 

The posterior margin is thinner, and as in H, foulkei, presents a rather 
small median protuberance. Tlie distal condyle is broken away, but the 
twist of the distal portion of the shaft shows that it was directed away from 
the adjoining metatarsal, posteriorly. 

M'easureinenis. 

In. Lin. 

length from antero-enperior to postero-inferior extremity 

(inferior articular face worn away), 10 10 

Transverse diameter prosimally, 3 

" " medially, 2 .^.S 

Antero-posterior do. do., 3 6 

The diameters ot the shaft are somewhat larger than in the H. foulkei 
given by Leidy. 

The caudal vertebra is of large sira and peculiar form. The centrum 
is considerably wider than deep, and considerably longer than wide. The 
posterior chevron articulations arc small, and each is connected with 
each anterior by a strong rounded angulation. Between the latter the 
space is wide and slightly concave in transverse section, least so me- 
dially. A marked peculiarity is seen in the strong longitudinal ridge which 
divides the lateral surface of the vertebrae into two nearly equal faces, 
The neural arch ia elongate, the neural canal small, in section a short very 
tical ellipse. The articular face of the zygaphophyses makes an angle of 
about tJiirty-five degrees to the perpendicular. The crest of the arch rises 
a half inch behind these into the very stout basis ot the neural spine, the 
greater part of which, with the posterior zygapophyses, is broken off. The 
inclination of the base is at about 65° to the vertical diameter of the bone 
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The articular faces are both slightly ccncave, as are the lateral faeea which 
are separated by the lateral ridge. 

In. Lin. 

Length of centrum, 4 fi 

" " baeis neural arch, 2 9 

Width posterior articular face, 4 

Depth do. medially, 2 S 

" " laterally, 3 3 

" basis neural spine, 12 

Transverse diameter neural caoal behind, 10 

Width between latero-interior ridges, 1 9 

" vertical, of face of zygapophyees, 11 

There is a light rugose protuberance in the position of the diapophysie. 
The peculiarities of this vertebra indicate most strikingly the generic 
distinctness of this great reptile from the Iladrosaurna. It is true it pre- 
sents some similarity in form to the terminal caudala of that ^enus, and if 
it could be referred to that portion of the aeries, would indicate merely 
another and larger species of Hadrosanrus. It differs in form from these- 
vertebrae, in its depressed instead of compressed form, and its lateiai angn- 
lation. That it belongs to a more anterior position in the tail is evident 
Irom the Tery large size of the basis ot tlie neural spine, and general greater 
development of che neural arch and zygapophyses, and the trace of dia- 
pophysis. Farther, it is over four times the size of the terminal caudal, 
of H. fonltei, while the remaining elememcnts do not indicate any ancb 
extraordinary dimensions. A position a little behind the middle of the' 
eeries would relate well to the other proportions. 

A worn bone found with the metatarsus, has the proportions ot some ot 
the dermal bones ot certain Dinosauria Its large size ie appropriate to 
the present species. Its base is flat with rounded outlines, and does not 
exhibit any superficial dense layer; the texture ot the interior bone is 
rather dense. The mass of the bone rises as a short thick cone turnecJ 
abruptly to one side, the middle and apex strongly compressed, so much 
BO thaf the section presents an acute angle on that side to which the apex 
curves. The bone is not entirely symmetrical, one side near the posterior 
keel being more concave than the other. The structure of the bone is- 
rather dense. Its exact posoition is somewhat uncertain^ 

In. 
Diameter at base, 3 

Greatest height (apex broken), 2 5 

This is another of those remarable forms which the reptilian type devel- 
oped in past ages. That it was herbivorous, and relied less on its tail for 
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support Hhan Hadroaanriis, appears probable. Large eoprolites of tlie 
cliaraeter ot those of herbivorous animals aceompaniod tlio bones. They 
resemble somewhat those ot the hog ; one has a diameter of four inches 
<jne way, and 2J inches the other ; extremity broad, obtuse. The probablo 
form of the iingnal phalanges, points also to the same habit. The proprie- 
tor of the pit told the writer that he had more than once seen largo 
"hoefs" and " wide toe-iointR" taken ont during the excavation. 

This species is ditterent from the Oruitholarsus immanis, Cope, and 
belongs to a diiFereitt genas. The shaft of the tibia in t!ie latter is HUcd 
with cancellous tissue ; in the present animal it is entirely hollow. 

Ftoih the raswl pits of James King, 

HADROSAURCS. leldy. 
HADEOSAURUS TRIPOS. Cope. 

At a point about ten miles distant from the marl pit in which the llyp- 
eibema was found, Prof. Kerr discovered a caudal vertebra of a colossal 
reptile, whose afRnities are evidently near to the Hadroaauriis foulkei. 

This vertebra is one ot the distal, as evidenced by the entire absence 
ofany trace of diapophysia, and its fiubqnadrate longitudinal section, as 
well ^s by the small size of the neural arch and spine. At first sight it 
wonld appear to occapy a position between the thirtieth and thirty-sixth 
of the series ; the former in 11. fotdkei has, however, rudiments of a dia- 
pophysis. Both its articular faces are distinctly biconcave. The large 
size ot the chevron articular face is tia in the thirtieth, and the concavity of 
its iflteralfacea as in the twenty-sixth; in the thirty sixth the sides are 
entirely plane. The round form of the neural canal, as well as the lack 
of diapophyses, are points of resemblance to the thirty-sixth, but it is more 
than twice as long as that vertebrae in the H. fouikei. In the thirteenth 
the neura! is somewhat depressed and becomes more so as we advance to- 
wards t)ie proximal part of the series. The small an tero- poster! or extent 
of the neural arch is much as in the ihictieth in H foulkei, but the basis ot 
the neural spine, which is broken off in this, as well as the old species, is 
much more slight. It is so very thin and weak as to indicate either a 
comparatively slight development of the spine, or a very posterior position 
in the series. A weak lateral ridge marks the side of the centrum, which 
is below the middle line. It holds the same position in the thirty sixth in 
H. toulkei, hut is ab ive the middle in tlie thirnetb and those anterior. 
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Measurmnents. -In. Lin. 

Depth centrum to summit chevron articulation, 5 

do. from neural canal without chevron face, 4 

Greatest width do., 4 9 

'Length centrum, 4 3 

do. neurapophysis, 2 6 

Width hetweea anterior zygapophyaes, 1 3 

do. of arch above, 1 6 

do. neural canal, 10 

Depth do. do., 10 

do, basis nural spine, 5 

This specimen was procured from the marl pit of W. J. Thompson, 
Sampson county, North Carolina. 

A second and much smaller vertebra from the pit that turniahed the 
remains of Hypaibema crassicauda, belonged to a third individual, and 
possibly to this speeiea. Its proportions would p&int to a position near 
the end of the tail, and its form is lees elongate and compressed than those 
in that position in H. foiilkei. Its neural arch is not co-ossifled. The 
extremities are slightly concave, the general form subq^uadrate. 

Lines. 
Length of centrum, 20.5 

Diameter extremity, (vertical) 18. 

" " (transverse) 21,5 

middle, 35. 

The first named vertebra pertained to an immense species, perhaps- 
doable the Hadrosaurus foulkei in weight and balk, should the general 
proportions of the two have been at all similar. In that case the lengih 
of the femur would be sixty-two and a quarter inches, 

PYTIIONOMORPHA. 

iPoLYGONODON ueci-tT8, Leidj. Emmons' Qeol. Survey K.- C. 1856'j 
S18. 

Duplin county and Capo Pear Eivcr, 

LiODON sp. Maoroswamis sp. Emmons L e. 

MosASAURirs 0BAS8IDENS, Marsh in- Cope's- Synopsis Bat. Kept. K. Am. 
Trans. Soc. Philos. 1869^ 198. 

AVKS. 

CATAKBH40TBe ANTiQL'CJs, Marsh SilL Amer". Jonrn. Sei. Arts, 1870, 213* 
Tarboro', Edgecombe county, N. 0. 
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MAMMALIA. 



EticiiBTCtiTn.-H Mi'STicETOiDES. Emiiions. {Balaena.) Emnioiis' No, Ca, 
Geo). Surv. 1856, p. 20i, fia;. 36. Leidy Mamm. Dak. Nebr. 1869. 

ESCIIEICHTIUS POLYPOKIIS. Co^e. 

Species Nova. 



Gharaoter. Ramus mandibuli with coroiioid process btit tittle elevated ; 
form compressed with narrow acute enperior raargin, whidi is not flattened 
posteriorly. On ita inner face a wide shallow groove in which the inner 
series of foramina lie. Foramina ot outer series large, numerons. SiKO 
large. 

Description. This whale, ironi the form of the ramus mandibulli, is a 
finner, and frocn the slightly developed coronoid process, allied to tfie 
humpbacks. The coronoid, the anterior position ot the dental toramen, 
and the angular pFoeeas, confirm these relationships. Whether it be a 
Kegaptera or an Eschricbtius I am not prepared to state. Ear bullae of the, 
forms of both these genera occur in the strata in which the present species 
was tonnd, and future investigation must determine which are referabie to 
the latter. Such a bulla ot the form ot and probably belonging to, Megap- 
tera. has been named Balaena, mpsticetoides by Emmons', (North Carolina 
Geo!. Survey Tab.) 

The fragment on which the present species is based, ia the proximal two- 
fifths the left ramus mandibuli, with a considerable part of the condyle. 
The direction of the shaft ffom a short distance anterior to the coronoid 
process, is decurved. The inferior margin is sUghtly contracted below the 
coronoid process, and is for a short distance convex and narrowed into 
a Fidge ; anteriorly it is more obtuse or convex transversely. The inner 
face is plane at the coronoid process, the outer convex. Anterior to this 
point the convexity is strong; at the distal end of the fragment, much 
marked. 

The angular process has extended beyond the line of the condyle ; its 
extremity is broken away. A wide groove separates it from the base ot 
the ramus. The surface of the condyle is transverse to the plane'of the 
ramus, and is strikingly elevated above the portion of the ramus anterior 
to it, being aa high as the tip of the coronoid process. A low knob 
jffojcets on the inneT face ot the ramus beneath its anterior part, and 
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below the groove. The deiital foramen is large and is overfmng by the 
thin incurved superior margin of the ran^uB. Its anterior margin termi- 
nates jnst behind the posterior part of the base ot the coronoid process. 
The pores ot the inner series are small and numerous ; the last one 
is a littlo anterior to the base of the coronoid process (34 lines). They 
are situated in a wide shallow groove which occupies a portion of the 
inner face of the ramus below the iipper edge. Their interspaces are no- 
quite equal ; thus twenty lines separates two, and tour are included in 
thirty-six lines. The foramina of the external series are more numerons 
than in any of the other species from the Miocene ot onr Extern States. 
As in others tJie last pairs are less spaced than the anterior. In a space 
of sax inches and twenty lines there are sis foramina, the third from 
behind nme lines below the superior margin. Thirty-four lines sepa- 
rates the anterior pair ; twenty-two of the posterior. The last foramen is 
about a Jialf mch anterior to the place of the last one of the inner side. 

Peet. Lines. 

Length of fragment, 2 42 

Depth just behind coronoid, 5G 

■" " in front of " 66 

" at fourth inner foramen, 62 

Diameter " " " 27 

This ramus chiefly resembles that ot Esehr. eephalus from Marjdand. 
It is less compressed, though cruslied, and lees attenuated on the upper 
margin near coronoid process ; the coronoid process considerably smaller 
Outer series ot pores most numerous and extending farther back, inner 
in a marked groove which ia wanting in E. eephalus. Outer wall of 
angular region more everted. Inferior wall of dental or mandibular canal 
descending from margin of foramen in E. eephalus, ascending in E. poly- 
porus. 

From the Miocene marl of Edgecombe county, N. C. Obtained by the 
writer under the auspices of the North Carolina State Geological Survey, 
under Prof, "W. 0, Kerr, director. 

Yertebrte which as to size and structure would accord with the present 
species, are not uncommon in the same deposit; their description is 
i lor a future occasion. 



vGooglc 



4* APPENDIX. 

MESOTERAS. Co^e. 
GentiB novum, 

Character. Orbital procesa of irontal narrower, exceedingly thick and 
massive at the extremity. Posterior lumbars and anterior caadals witii 
short antero-posterior diameter. Premaxillary and maxillary bones de- 
pressed, the latter thin, horizontal, narrow. Otie bulla depressed. 

This genus is allied to Balaena in the form of its vertebra, and to some 
extent in that of its frontal bone. The flatness of the maxillary and pre- 
maxillary is rather that of Balaenoptera, The extraordinary mass of tlie 
Bupereiliary portion of the trontal is peculiar to the species which iorms 
the type of the genus, so far as known. 

Mesotekab keekianus. Cope. 

Species nova. 

This species was discovered by Prof. W. C. Kerr, Director of the 
Geological Survey of North Carolina, in a bed of mioceno marl, at a 
point where it was cut by Quanky creek, a tributary of the Roanoke river, 
in Halifax county, !N. C. A portion of the cranium had been noticed for 
Bome years projecting from, the steep bank or wall oi the small canon ot 
the creek at about thirty ieet below the surface of the ground. Prof. 
Kerr, with the aid of a number of men, dug from its bed and elevated to 
the surface of the ground a large fragment of the cranium, including the 
greater part of the left maxillary and preraaxjUary bonee, with a large 
part of the frontal. A large fragment of the right ramus of the man- 
dible; an otic bulla, several lumbar and caudal vertebra, with several 
broken ribs, were also obtained. 

These remains indicate not only a species, but a genus new to science, 
and the largest extinct Balaenoid yet discovered. 

The principal mass includes from the posterior margin of the trans- 
verse process of the frontal, to within four or five feet of the end ot the 
muzzle. The mass measures eleven feet six inches in length. The 
fragment of the ramus niandibuli measures thirteen feet; five feet are 
probably lost distally, and there is no trace of coronoid process at the point 
where it is broken off proximally. The length of the restored cranium 
would not be less than eighteen feet. This gives tor the total length, esti- 
mating on the basis of Megaptera, seventy-five to eighty feet. 

The orbital process is nearly in line with the maxillary, probably in coti- 
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sequence ot pressure when lying in an oblique position. The whole cra- 
ninm has been injured from the same cause, and the matrix usually soft, 
termed a solid investment of carbonate of lime from the carbonic acid lib- 
erated dnring decomposition, which required several days labor to remove. 
The parietal, occioital, and other bones of the brain-case proper, w^ere not 
recovered. 

Description. The apper surface of the muzzle is but little decnrved 
anteriorly. A portion of its outer margin, at the posterior part, is pre- 
served, so that its width is known. The maxillary forma a rather thin 
lamina, and does not present any great median deeurvature, as though 
the vomer was not prominent below. Perhaps Ihio peculiar flatness is 
partly due to pressure, but the pT&massillary presents a similar character, 
which is evidently normal. This element forms one margin of the mass, 
and tho question as to whether the exposed fuce were the outer of the 
right, or the inner of the left bone, required some care for its solution. Ante- 
riorly it is three inches in depth, near the posterior extremity, two inches- 
The greatest width near the middle, six inches. The margin next the 
remainder of tho mass, is rather the more elevated ; the external some- 
what prominent and rounded. Beneath it a deep groove marks appa- 
rently the exit of a foramen, A groove in the same line is seen at va- 
rious points throughout its length where exposed. This bone is thus much 
flatter than in any of the Tinner whales, and resembles more that of the 
right whales. The outer face being nearly plane, it can scarcely be the 
vomerine face, which is concave, especially so in Balaena, for the accom- 
modation of the cartilaginous axis. The foramina and grooves equally 
present in both these genera, are on the external side ; I therefore conclude 
that the external side ot the right premaxillary is tlie one exposed, and that 
the width of the muzzle includes the left premaxillary and maxillary. 
The suture between the latter is not distinct, owing to the presence ot 
longitudinal fractures. The width of the maxillary after the premaxillary 
is deducted, is not great, and is intermediate between that seen in Balaena 
and Megaptera. The right premaxillary may lie traced for six feet two 
inches. Behind it a portion of the superficies ot the cranium slopes 
towards the position tormerly occupied as a blowhole. 

The margin of the tnaxillafy is horizontal, and rather thin. It 
becomes thicker posteriorly where it has been crushed back on the lateral 
orbitsl process of the frontal. Its accuminated extremity is seen lying on 
the latter. 

The orbital process of the frontal is remarkably massive, and might at 
first be taken tor the squamosal. Its posterior margin is free to within a 
toot of the probable position of tho blowholes. This fact, in connection 
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with its deep postero-inferior concavity in cross section, is concluaive as 
to its relations. Tiio form is not Iiorizontally expanded as in Megaptera, 
nor attenuated as in Balaena, but lias rather tlie projiortions seen in 
Reinhardt's figure of the young Balaeua mysticetiis: (Om Nordhvalcn 
pi III.) That is, it has subparatlel anterior and posterior sides ; the ex - 
tremityalittle widened by the production baclvvifards of tlie posterior por- 
tion. The anterior portion also aomawhat, though leas, protuberant. The 
whole extremity truncate and remarlrably thickened. Thns it is nineteen 
■inches long, the anterior tnberosity seventeen inches deep, the inferior out- 
line nearly straight Tlie orbita! concavity, which is continuous with the 
■optic foramen, opens bahind the paaterijr tnbsr^sity and is defined exte- 
riorly by the expanded posterior margin of the bone. Thus tbe great tnbe- 
Tosity which gives character to the bone was above and in troat ot the eye. 

The portion of the mxn^ibU praservel presents mirkad characters. 
■The inner face is slightly concave, or plaae, the external, strongly convex. 
The inferior edge is narrowed, and the superior scarcely less so ; the 
inner face rounds a little to the former, and to a wide groove just 
'below the latter. This groove is one inch wide near the middle of 
the ramus, and is marked by a series of many s.i.all foramina. 
These are closer together in the anterior, and regularly more widely 
«paeed to the posterior portion. Thus anteriorly they are 3.5 inches 
apart; posteriorly lonr inches separate them, and near the esttemity 
■of the series, sis inches. I failed to find any foramina on the ex- 
■ternal face of the ramus. It is difficult, however, to believe that they 
are totally absent ; it may be that they are confined to the anterior portion, 
which has not been preserved. This peculiarity, if entirely established, 
marks the species as quite distinct from any heretofore known from char- 
acters of the mandible. The depth in this species at the first point whei-e 
the foramina are four inches apart, is fourteen inches. 

There are some other pieces apparently belonging to the cranium, whose 
«xact positions I cannot now assign. One of these looks like a segment of 
a ramus of the lower jaw, but the contraction ot the superior and inferior 
■outlines is too great. One face ic plano-concave, the other convex flat- 
tened, with obliqoe superior and inferior faces, the latter the widest. 
Depth of plane, ten inches; depth exterior flattened face, Y.TS inches. 
Depth six inches from same point, 7.5 inches. The second uncertain 
■fragment is long and with parallel margins. The outer face is stronglj' 
convex ; the inner, at one extremity concave, so that a section would be 
half a crescent (the lower portion being lost.) The inner face gradually 
hecomes convex, though not strongly so, and the long diameter is trans- 
verse, while it is vertical at the anterior end. The former is seven inches ; 
ithe Utter tight inches. The fragment looks like the extremity of a pro- 
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Tnaxiilary bone, possibly a maxillary, but it is scarcely appropriiito to tbe 
premasillary already described. 

The periotio hones of the lelt side were preserved almost entire. The 
bulla has the flat interior face of the genns Balaena, and the periotic 
processes are exceedingly short, shorter even than those of the spe- 
cies of Balaena (B. myetictns and B. ciearctica.) The externa! process 
is not longer than the posterior, and is compT-essed and deeply grooved 
longitudinally below. The posterior process is at right angles to the 
exterior, and as broad as long. It bears a siiblongitiidinal ridge near 
the middle of its inferior face; anterior to it, separated by an inter- 
val, a frans^'erse rida;e occurs to which the edge of the thin lip ot 
the bnlla is attached. The anterior process contains the usual fora- 
mina, and is broader than iong. The superior face of these bones is 
quite rugose. The bulla is more flattened, i. e. has a shorter vertical 
diameter, than, either that of Ealaena mysticetus or B. cisarctiiia. The 
circumference is not a sharp edge as in B. cisarctica, but is truncate and 
nigose, at the inner estremity most so. At the external extremity the 
face gives way to a rounded edge. T!ie inierior face is coarsely impressed 
punctate, and has a curved depression inside the anterior margin. The 
posterior margin is marked by the usual three grooves with intervening 
inflations. The general outline, viewed frombelowis hesagonal, with the 
lengtli of the aides as follows, beginning with the longest ; posterior, ante- 
rior, interior, postero and antero-exterior equal, antero-interior very short. 
The bnlla of B. cisarctica exhibits a long posterior and long interior side, 
connected by an arched outline. 

The veriebrce are those ot the genus BaJaena. The general form of 
the centra of anterior lumbara and eandals, is abbreviated, especially the 
latter. The diapophyses of the former are thick at the base; one of those 
preserved may be a posterior dorsal, but the ends of the diapophyses arc 
not preserved. In a caodal with very short diapophyses, which are s 
little nearer the bases of the chevrons than that of the neural arch, a 
small foramen penetrates the centrum trom a point three inches above the 
base of the diapophyses, and issues at a point 3.5 inches below it. The 
articular faces are convex; there is a small rugose central area, and an 
external annular space with coarse, concentric ridges. 

Measu vements. 

Ft. In. Lin. 
Length of fragment of o. maxillare to extremity wliich 

reposes on irontal, 9. 8 
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Width of Bame (Jwitli left pi-ciuaxillary) at 4S inches 

Irom extremity, 1 

Transverse diameter periotic bulla, 
Longitudinal, 
Vertical, 
Length external periotic process, 

" posterior " " 

" centrum anteriorlumbar no. 1, li 

Vertical and transverse diameter do. each, 1 

Width neural canal 

Length diapophysis, 1 

Width " at base, 

" " middle, 

Length centrum lumbar no. 2, 1' 

Both diameters of articular face, 1 

Width neural canal, 

" (antero-posterior,) neural spine, 
Length centrum of a caudal, 
Diameter articular face, (vertical) 1 

'.' " (transverse) 1 

" neural canal, 

" inter-chevron groove, 

As compared with the described species, the characters of tiie 
kerrianus are well marked. Thus the earbone is totally different from 
that ot Eschrichtius cephalus and E. mysticetoides {Balaetia Emmons, 
Leidy) and the mandibular ramus is not flattened above as in E. priaeiiR 
and E. expanaus. The paucity or absence of external foramina distin- 
guished it trom the E, polyporua. Finally, E. leptocentrus presents 
generic characters in its known cervical vertebras which will not probably 
be found in the present whale. Though these vertebrfe of Meaoteras 
have not been iound, I anticipate that they will present more nearly the 
characters ot the genus Balaena, in accordance with the remainder of the 
structure. They are probably entirely different from those ot Palfeo- 
■cetua of Seeley. 

It has been known to geologists and others for some time, that a 
skeleton of some kind had been exposed by the erosive action ot the 
waters of a creek in Eastern North Carolina, und was to be seen lying in 
its bed diagonally across it. Tlie writer recently visited the spot, and 
iound the stream to be some fifty feet in width, containing water of from 
three to five feet in depth. The direction and extent ot the skeleton was 
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ladicated by the proprietor, Jesse W". Parker, since the water conoealed 
it from view. It would appear to extend very nearly acroBS the creek, 
and have a length of 50 to 60 feet. Some of the vertebrae eould be dia- 
tinguished by feeling with a rod. When the waters are low towards the 
end of the summei, its length is exposed, and it can be used as a foot log 
by the traveller. The only notice of this fossil is that given by Timothy 
A. Conrad in the "Miocene Shells of North America." On the 
bank near the this skeleton were four portions of the skeleton ot an adult 
tinner whale of some sixty feet in length. 

Prof. Kerr, director ot the survey, succeeded in obtaining one or two 
of the lumbosacral vertebrae of the specimen, which is above noticed. 
These were submitted t& me at Ualeigh. They belong to a right whale, 
or one nearer to Balaena than Balaenoptera. They are in fact identical 
in character with those of the species Mesoteras kerrianus, and belong 
probably lo it. The following is a description of one of them from the 
posterior dorsal anterior lumbar region. 

Median line below, obtusely keeled, sides a little concave. Articular 
face with a large median elevated area, which is coarsely obsoletely 
rugose ; the marginal area exhibits fine concentric rugosities. 

Measurements. 



Length centrum, 7 

" basis of diapophysis, 4.5 

Depth " " 8.25 

" articular face, 8.5 

Width " " 9 

Thickness of epiphysis, 0.75 

The epiphyses are free and the individual is young. A vertebraof simi- 
lai character to, and rather larger size than any here described, was 
obtained by the writer near Nahunta, Wayne county, N. 0. The species 
would not appear to be rare. 

This whale is named for Prof W. C. Kerr,* of Ealeigh, who has vital- 
ized the State Survey and is prosecuting it wich great advantage to all 
the branches of science that lie witliin its scope, 

BALiENOPTEKi sp. Otolites of whalo. Emmon's K. 0. G-eol. Sur- 
vey, 1856, 205 fig. 27. 

DELpniNAPTEKUB oEOiHus, Cope, Bp, nov. 
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Established on a portioR of the ramus of the mandible contaming' al- 
veoli for four teeth, and [exhibiting a considerable part ot the symphysis 
mandibuli f several cervical, dorsal, and Inmbar vertebrae, with fragments 
of ribs and othef bones. They were found by the Writer near together on 
the surface ot a ratlier small pile of marl of tho Miocene of 'Wayne' 
Govinty. 

The mandibular I'ainus is rather elendeP, but thick, snd the symphysis 
h short. Though the extremity is broken away on the inner side. The 
distal surface appears on the outer side. The alveoli are lai-ge, circular in 
aeetiop, separated by rather weak septa, and are but slightly oblique. 
Their form, size and position are qdite similar to that seen in the genus^ 
Orca. 

The cervical vertebrae from tiie fifth posteriorly, arc separate. The 
fourth or fifth of the series, is round in the section of tho entrmn ; and 
of very small tore and ait diameter. The vertebral canal is not qnite en- 
closed by well developed, flat diandparapophyees. The. lumbro Baei'al 
vertabrae are not elongate, but intermediate as in the Delphinapteri 
(Selugas.) Tlie diapopliyses are flat. Diameter of centra, two inches J 
length a little greater. Diameter of centrum of cervical, two mches. 
Depth of ramus at fourth alveolus from distal extremity 18 lines. Epiphy- 
ses all co-ossified. 

Tho large separatior» of the cervical vertebrae, distingnishes this Del- 
phinoid as allied to Delphinapterns, or the Belugas ot the colder regions 
of the modern ocean, tbongh the anterior may be found hereafter to b© 
more consolidated than in them. The eharaster of tbe dentition is more 
powerful than in the existing species, and approaches that of Orca, thongb 
weaker than mc«t of the known species of that genus. Its size was pro- 
bably that of the average of the white whales, about thirteen feet. IK 
might be mentioned in this connection, that I have recently become ac- 
quainted with an Orca, probably from the warmer parts of the American 
Atlantic coasts in which, only four cervical centra have coossified centra, 
and the fiith is attached by the neural arch on]y. The cranium measures- 
32 inches in. length. 

pHYSETEE vETus, Lcidy. Physet&p antiquus, Leidy, not Gervais- 
Gaiodon vetus, Leidy, Extinot Mamm. Dakota and Nek«^ska. 

Miocene. 

Ortctekocetus coENCiTmBNS. Leidy. Synopsis N. Am, Mamm. in 
Ext. Mamm. Dakota and Nebraska. Proc. A.lST.Sci. PHi. 1856, 225. 
Emmons Gcol. Surv., N. C. 1856 210-1 figff. 0. quadratidens, Leidy 
I. c. Emmons 1. c. Miocene, Pitt Co., and Cape Pear River, 
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OiraxjOETtjs EMMONeii. Leid^. Emmons Geol, Snrv. IST. C.,Ji856. 
Mioeene. 

Prohosaidia, 

Teilopuodon OHioTicus. Blunj, MasUdon ffigeinietis, ohioticus el 
'amerieanus aiictoriim. 

Poatpliocene, various localities. 

Mastodon OBSctiKirs. Leidy Joorn. Aead. Nat. Sci. Phil. 1869, p. 396 
Tab. xxvii 13-15-16. 

Miocene, Edgecombe and Pitt Counties. 

Elephas ambrioahub. Loidy 1, c. p. 397, Poatpliocene. 

Insectivora. 

Deomatiieeiuii: sylvestee. Emmons' N. 0. Geol. Survey 1856. !N. 
Amer. Geology pt. VI p. 93, fig. 66, 
Triaesic coal measures, Chatham County. 

TOTAL NUMBEE SPECIES OF VEETflBEATA, 

Mammalia, I'S 

Aves, 1 

Eeptilia, 15 

Batrachia, ® 



Ganoidei, 
ElaamobranchiL 
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EXPLANATION OF PLATES. 

Plate Z—JIi/psihema crassicauda. 

Fig. 1. Candal vertebra of Hadrosaurua tripos, side ; la. articular 
face. 

Fig. 2. do. yonng? a. end ; b. below. 

Fig. 3. Eeelirichtius polyporns, aide. 3a. above. 
Plate 6 — Ilypaihema crassicauda. 

Eig. 1. Humerus, distal portion, from below ; la. from end. 

Fig. 3. Tibia ehatt, from the side ; 2a. from end. 

Fig. 3. Caudal vertebra. 

Fig, 4. Coprolite fragment. 

Plate 'I—Madrosmirus irtpos. EschHchtdus polyporus. 

Fig. 1. Fibula, lower portion; a. proximal end of do. 

Fig. 2. Outer metatarsa], inner side ; 2a. proximal end of do. 
Pi-ATE 8 — Mesoteras kerriamis. ClepsysauiVU)! pennsylvanicus. 
Thecachamfsa rugosa. Pdhydectes hiturgidiis. Bdodon prisons. Dio- 
don (mtiquus. 

lig. 1. Mesoteras herr-ianiis, periotic bones, la, interior view; lb. 
end view. 

Fig. 2. Polydectes hiturgidtis, crown of tooth, side ; 2a. inner view. 

Fig. 3. Theoachampm rugosa, crown of tooth, inner view. 

Fig. 4. Olepsysav/nis, tootli, inside view ; 4a. posterior view ; 4b. sec- 
tion base ; 4e. do near extremity ; 4d. base ot larger sp. 

Fig, 5. Belodonf priscvs, anterior tooth; 5a. posterior view of an- 
other ; 5b. lateral view of a nosterior tooth ; 5c, edge of do. 

Fig. 6. Diodon anUguus, upper jaw, front ; 6a. do. from below ; 6b. 
lower jaw from front ; 6c. do. from above. 
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Peof. W. C. Kekk, 

StaU Geologist of North Carolina : 

Sir: — I beg to submit the following preliminary report on the min- 
erals found in the State of North Carolina. The time allotted to me for 
the preparation of the same having been very short, and most of the 
prineipa! localities of minerals being at present inaccessible^ my list neces- 
sarily must be very imperfect ; it shows, however, a variety of highly 
interesting and commercially important minerals and ores, which is 
greater than that of any other State in the Union. It is to be hoped that 
the wisdom of your Legislature will order the con tin nation of the geolog- 
ical SQPvey, which has already given Ruch important results to the State, 
and that a more liberal appropriation may enable you to continue the 
work oil a lai-ger scale. The materials collected for the mineralogical 
report can in the meantime be worked up, the various ores and mineralft 
be analyzed and the results be presented in a more finished shape. 

I am tinder obligations to several gentlemen for the assistance wliich 
they have given in the preparation of tiie list ot the North Carolina min- 
erals, especially to General Clingman, of Asheviile, Dr. Hnnter, of Cot- 
tage Home, Lincoln county, Dr. Asbury, of Charlotte, Eev. CD. Smith, 
of Franklin, Macon county, and many otliers. Many promises of assis- 
tance have been made, but, unfortunately, nearly as many have been for- 
gotten, and it is to be hoped that those, who made them will in the future 
show a more lively interest in the work, which we are doing, by sending 
to the Mnseom, at Kaleigh, everything in their immediate neighborhood, 
which which may be of interest, so that it can be described and preserved. 

Although it might have been more convenient to adopt in this prelimi- 
nary report another plan and to put the different ores ot one metal under 
one head, etc., I preferred to give at once a scientific arrangement, which 
must be the basis of a subsequent and fuller report, and I have therefore' 
selected " Dana's System of Mineralogy " as the best and most in use in^. 
this country and Europe. 

I. Native Elements ; 

II. Compounds : — the more negative element an element belonging- 

to the Arsenic or Sulphur group ; 

1. Binary: Sulphids and Tellurids ot metals of the sulphur 
and arsenic groups; 
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3, Binary: Stilpliids, Tclliiricla, At-sonids, etc. ot metals of tlie 

gold, iron and tin groups ; 
3. Ternary : Sulpharsenidsj Snlphantioionids and Sulphobis- 

mnthids : 

III. Compounds : — the more negative element an element of the group 

consisting of chlorine, bromine, iodine, fluorine and oxygen ; 
1. Ohlorids, Bromids and lodids ; 

IV, Compounda:— the more negative element fluorine ; 

1. Fluorids; 
■V". Compounds; — the more negative element oxygen ; 

1. Binary: Oxides; 

2. Ternary : 1. Silicates ; 2. Oolnmbatee, Teiitalates ; 3. 

Phosphates, Arsenates, Antimonates, Nitrates ; 4. Borates ; 
5. Tangstaies, Molybdates; 6. Sulphates, Ohromatea, Tel- 
1 u rates ; 7. Carbonates; S. Oxalates. 

YT. OrgiinJG Compoiiiids, 

I. NATIVE ELEMENTS. 



1. Gold. 

"Gold occurs in ■nmmerous localities throughout the State, generally in 
iquartzveins of the gneissoid, granitic and dioritic rocks, also in those of 
tiie talcose, chloritic and argillaeeous slates, and in beds of the slates them- 
selves, and in gravel deposits, the debris of the decomposed rocks and 
veins. The priacJpar eounfcies, in whicli it has been found in suflieient 
quantity for exploitatiMi ■ape; Ffanklin, Nash, Guiitord, Davidson, Ran- 
dolph, Montgomery, Stanly, Union, Cabarrus, Eowaa, Mecldenburg, lin- 
Goln, Gaston, Catawba, Caldwell, Burke, McDowell, Kutherford, Polk, 
Cleaveland, Cherokee, Jackson and Watauga. 

It is generally more or less alloyed with siiver, varying from pure gold 
■on the one side to pure silver on the otliw. It is associated with limonite 
and at a greater depth of the deposits with pyrite, chalcopyrite, gal- 
■enite,:zincblefid«, tetradymite, arsenopyrite, rarely with altaite and nagy- 
agite. Specimens of gold, remarkable for their size, have been found at 
the Keid Mine, in Cabarrus county, the Crumpp Mine and the Swift 
Island Miue in Montgomery county (at the latter place in plates covered 
with octahedral crystals) at the Canaler & ShufordMine,in Gaston county, 
and the Little John Mine, in Caldwell 'County. Verj beautiful arbores- 
cent gold has been obtained from the Shemwell vein in Rutlierford 
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coanty. Tlio vanety, ''elef:tnira," coiitainitig ffrom 30 to 40 per ct. of 
Eilver, has lieen met with in octahedral (Tystak at Ward's ilitie in David- 
son county j also, in Union county, at the Pewter Mine, and associated 
with galenite and zincblende at the Stewart and Lenimon Mines, and in 
the neighborhood oJ Gold Hill, 

According to I>r- Asbnry, ■very interesting specimens have been fonnd 
at Silver Hill, when the mine Wiib first opened, consisting ot specimens 
of' several inches in length, one end of which was pure gold, wliiie the 
other was pure silver. None of them have been preserved. 

2. SlLViE. 

This is on the whole a rare mineral in North Carolina. It has been 
obtained in considerable qnantities at Silver Hill, in its native state, 
foliated and in plates in cenissite, also associated with argentite, galenite, 
zincblende, in small lumps, and arborescent and tilifirm masses; it has 
also been found in small plates and reticulated masses, associated with 
tetrahedriteand zincblende, at the McMakin Mine* in Cabarrus county; 
two specimens of laminated silver have been observed by Dr. Asbury at 
the Asbury Mine in Gaston county ; it has aiso been found by Hon, 0, J. 
Cowles, of the Charlotte Mint, associated with chalcoeite, at Gap Creek 
Mine, Ashe county. 

S. Platinum. 

The occurrence of grains of platinum among the sands of goldwasli- 
ings of jRutheribrd and Burke counties, was first brought to notice by 
General Olingman, who sent half a dozen grains from a mine, near Jeanes- 
town, to Prof. C. U, Shopai'd, It has also been found on Brown Moun- 
tain, in Burke, according to the intorniation received from Mr, E. Bisse]], 
It is reported as having been found near Bnrnsville, Yancey county. 

4. Palladium. 

General Clingman sent a specimen to Prof, C. U, Sheparcl, which came 
probably from Burke or Eutherford county, which the latter pronounced 
" native palladium." 

5. CoppEE. 

It has been found in small ijuantitics in sOvcra! mines, principally near 
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"the surface, so in minute distorted crystals with liinonite at the McCulli)h 
Mine, in Guilford county, arhorescent and in cryetaliine plates at the 
TJnion Copper Mine, in Cabarrus county, near Gold Hill ; one lump ot 
copper, ab»at two inches in size, much resembling that from the Ciifi' 
Mine, Lake Superior, said to have been found in Stokes eonnty, is in the 
Museum at Raleigh ; it also occurs in qwartz and epidotc-roeh at Harris 
■mountain, one-half mile east of Gillis Mine, Person county. A very in- 
teresting association is that of native copper in quartz crystals troni lower 
Mecklenburg county, as observed by Mr. E. Bissell. 

6. luctr. 

No terrestrial native iron has been observed in Kortli Carolina, but at 
great number of highly interesting meteoric masse? have been tound in 
the State; many of them have been preserved through the indnstrious 
perseverance of General Olingman, aod were described by Prof. Shepard. 
The meteorites found were both irons and stones. They are : 

1. The Asheviile iron, described 1839 by Shepard, weight about thirty 
pounds ; found six miles north of Asheviile ; 

2. The Hominy Creek iron, near the base of Pisgah Mountain, ten 
miles west of Asheviile ; also described by Shepard ; 

3. The Black Mountain iron, from the head of the Swannauoa river, 
fifteen miles east of Asheviile ; described by Shepard ; 

3. The Gitilford County iron, described by Shepard ; 

5. The Randolph County iron, found 1822, and described hy Shepard ; 

6. The Caswell County iron, which fell January 7th, 1810, and weigiied 
three pounds ; described by Madison ; 

T. The Madison County iron, from Jewel Hill ; described by J. L. 
Smith ; 

8. The Haywood County iron, which weighed only 1-8 of an ounce ; 
described by Shepherd ; 

9. The Eockingham County iron, from Smith Mountain, where a 
farmer picked it up in 1866, on an old field, grown up with pines, but 
cultivated ten or fifteen years previously. It fell probably during the time 
in which the field was not in cultivation. A preliminary analysis, which 
I have made of this iron, leaves no doubt of its meteoric origin ; (in the 
Museum at Ealeigb.) 

10. The Cabarrus County stone ; described by Shepard ; 

11. A peculiar substance, consisting principally of iron and silicon, sup- 
posed to be of meteoric origin, has been found near Hutherlordton. 
Shepard described it aod called it "i'errosilicine." 
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A few small irregular hiiiips of what lias been 'alleged to be " native 
lead," were received flora Messrs. Beehtler, ot Morganton. They were 
said to have been dug up four miles north of Norganton, in making a 
road near tiic Catawba river. 

8. Aktimont. 

A small piece of native antimony was received^from Dr. Hunter. It 
ig (jiiite pure and fr«e from arj'enie, but coated with a crust of antimonic 
oxide, i'iom a small vein in Burke oomity. 



It is frequently nist within minute crystals in. cellular quartz, filling 
the eavities formerly occupied by pyrite, in Cabarriiii, Mecklenburg, Gas 
ton, Caldwell and Stokes counties; it also occurs diffused tlirough the 
interotices of a white qnartzose sandrock in Lincoln coimty. 

10. DlAMONI'. 

Th-is rare gem has been repeatedly found in North Carolina, and the 
following occurrences have been well established. In every instance it 
was found associated with gold and zircons, sometimes with raonazite ai d 
other rare miiierala in gravelbeds, resulting irom gneissoid rocks, but it 
has never been observed in t!ie North Carolina ita^columite or any debrifl 
resulting from its disintegration. Tlie first diamond was fonnd in 184S 
by Dr. M. F Stephenson, of Gainesville, Georgia, at the ford of Brindle- 
town creek. It was an octahedron, valued at about one hundred dollars. 
Another from the same neighborhood came into possession of Prof. 
reatherotonehough, while acting as United States Geologist. 

The third diamond, at Twitty's Mine, Rutherford county, was observed 
in^lS46, by General Clinginan in D. J. Twitty'e collection, and has been 
described by Prof. >hepard. Its form is a distorted hexoctabedron, and 
its color yellowish. 

The fourth came fiom near Cottage Home, in Lincoln county, where it 
was discovered in the spring of lfi52, and was recognized by Dr. 0. L. 
Hunter. It is greenish and in form similar to the last, bnt more elongated. 

A very beautiful diamond was found in the summer of 1853 in Todd'a 
braDch, Mecklenburg county. It was nearly of the first water and a per- 
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feet crystal. It was in possession ot the late Dr. Andrews, of Charlotte. 
Dr. Andrews intonned me that a very beautiful diamond of consid- 
erable size, like a small chinkapin, and of black color, had been found at 
tlie same locality, by three persons, while washing for gold. In their 
ignorance, believing that it could not be broken, they smashed it to pieces. 
Dr. Andrews tested the hardness of a fragment, which scratched corrun 
diim with facility, proving it to be a diamond. A very beantilul octahe- 
dral diamond of tiret water has been found many years ago at the Portia' 
Mine, Franklin cooimty. There is a report that a second one has been 
found at the same localiiy, 

11. GilAi'IllIE. 

Griphite has been found at numerous localities. It iorma large beds in 
the gneissoid and micaceous schists; sometimes very minute scales arc 
disberrnnatod thaough the micaceous roeke. In moat places' it is yet too 
impiire and gritty, at others purer, and better varieties have been obtaiced. 
The largest beds occur in Wake county, others in Lincoln, Cleavelaud, 
Catawba, Alexander, Stokes, Surry, Wilkes, Person and Yancey counties. 

II. COMPOUNDS. 

1. Sulphids and Tdlurids of inetals of the sulphur and arsenic groups. 

12. Bismuth iNiTE. 

In very minute crystals and specks in the chloritic slate associated with 
gold, chalcopyrite and pyrite at the Earnhardt vein of Gold Hill, Eowan 
county. 

13. TeTKADYMITE, VAK iJ. SULriHTKOUS. 

This rare mineral has been found associated with gold in quartz at 
David Beck's Mine, five miles west of Silver Hill, in Davidson county ; 
also, in minute scales in Cabarrus county, at the Phcenix Mine, Boger 
Mine, Cullen'e Mine, at the Aabury vein, in Gaston county, at Capt. 
Mills' Mine,* in Burke county, and Capt. Kirksey's*, McDowell county. 

14. Molybdenite. 

In granite- and quartzveins, in fine scales in the neighborhood ot the 
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Pioneer Mills Mine, CabarrtiE county; also, in Guilford county, and in 
many places west of the Blue Kidge. 

2. Sulphids ifcc. of metals of the iron, <jold and tin (jrouj>9. 

15. AltOESTlTE. 

In small grains, associated with native silver, in the ores of Silver 
Hill, Davidson county, and the McMakin Minc^ in Cabarrus county, 
also in slates of Montgomery county. (Emmons.) 

Ifi. GAI.EyiTK. 

At Silver ITiil sometimes in highly argentiferous, crystalline hlueish 
grey masses, also coarsely and finely granular. In coarse grained masses 
at the Hoover Mine and Boss Mine, in Davidson county, and the 
McMakin Mine, Caharrns county, in Bmall quantities at Miller's Mine, 
Bakor Mine and Little John Mine, in Caldwell county, at Pax Hill, in 
Burke countj', in Alexander county, at Canaler & Shuford Mine, the 
Asbury Mine and King's Mountain Mine,* in Gaston county, highly 
auriferous and argentiterous galenite occurs at the Stewart Mine, Lem- 
raond Mine and Long Mine, in Union county; with copper ores it is 
found at the Clegg's" and Williams' Mines, in Chatham county ; the 
Peach Bottom Mine,* in Alleghany county ; at Marshall, in Madison 
county, with gold at Murphy, Cherokee county. Specimens of fine 
grained galenite have also been obtained from Beech Mountain,* in Wa- 
tauga, and on Elk creek,* Wilkes county, 

17. Altaite. 

This exceedingly rare mineral occurs associated with gold, nagyagite, 
galenite, etc., at King's Mountain Mine,* Gaston county. 



I have crystalline specimens of bornite from Guilford county, probably 
from the Gardner Hill Mine; it is of somewhat rare occurrence in North 
Carolina, but has been found with other copper ores at Clegg's Minfc, in 
Chatham county, Marshall, in Madison county, Peach Bottom, Alle- 
ghany county, and the Gap Creek Mine, Wilkes county. 
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li'. CSVIiAI.EEITE Oil ZfNClil.KNI'K. 

This minenii oceura in quantities sufficient for exploitation only at a 
few mines. Tlie principal localities are Silver Hill* and Silver Valley, 
in "Davidson eonnty, and the McMakin Mine,* in Cabarrns county, where 
it is found associated with silver ores ; associated wilh gold ores at Stewart, 
Lemraond, Long and Moore Mines, and rarely at the Union Mine, in 
Union county; in limestone at Dobson'a Mine,* Cedar Covo, McDowell 
rtounty, and in Maeon county; in small quantities with other ores at 
King's Monntain Mine,* in Gaston county ; at Clayton, in Johnston 
coanty, near Marshall, in Madison county, and on Uwharrie river, David- 
son county. 

'JO. Chalcocite. 

This is al»o a copper ore, but rarely met with in the State. The mae- 
sive Tariety iiae been found at tlie Ore Knob Mine, in Ashe county ; also, 
associated with bornite at Gap Creek Mine, Ashe eonnty, the "Warybnt* 
and Wolt Creek" Mines in Jackson county, the Gillis Mine* in Person 
county ; also, at the Pioneer Mills Mine in Cabarrus, and in GiiiUord 
county, sii a produ«t of the alteration of other copper ores, rarely with 
silver oreis at Silver Mill. 

•21. Ptukhotite. 

Compact pyrrhotite is found at the bottom of the Asbnry shaft in Gas- 
ton county, also associated with cLalcopyrite at the Elk^. Knob Mine,* 
Ashe county. 

22. Pn^DKiTE. 

This mineral of meteoric ongin has been observed in minute qoau- 
ratic prisms of great brillianey in the meteoric iron of Smith's Moun- 
tain*, Rockingham county. 

23. Pyrite. 

Pyrite is one of the most common minerals of North Carolina. It^is 
not only found in globular crystalline masses in many of the marlheds of 
the eastern counties, but many of the genissoid rocks and slates contain 
it m considerable quantities, and besides it is found in almost every mine 
oi the State,^ |Iii the gold inines the associated 'pyrite is generally aurif- 
GTOtiP. Cubical crystals occur at Hickory, Catawba county, Asbnry Mine, 
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Gaston coanty, Soapstoiie Quarry, twelve miles" northeast of Statesville, 
Silver Hill, Gnld Hill and many oilier localities. Combinations of cubes 
and octahedra are found at Clegg's Mine, Chatham county, and in the 
Guilford coniify gold and copper mines ; tiie pyritohcdron, often in com- 
bination with culiical and octrahedral planes, is found at the Stewart 
Mine, in Union county, Cambridge Mine, Guilford county, Long Creek 
Mine, Gaston county, ndesill Mine, Mecitlenburg eonnty, etc. Large 
veins ot compact pyritc occur in Gaston county. 

24. C:iAi,coi'YKiTE. 

This is very abundant, and indeed is the only reliable copper ore of 
North Carolina. It has been found in line crystals at tlie Gardener Hill 
Mine, probably also at other copper mines of Guilford county. It is the 
ore of all the gold niiiies, wiiicli in depth change iiito copper mines in 
Guilford, fabarrus and Mtcklenburg couiitieo; also at the Clegg's Mine* 
in OliHtham county, the Tonrad Hill und Emmons Mine* in Davidson 
county; Peach Bottom, Alleghanj eounly ; the copper mines of Macon* 
.and Jackson^^ counties; at many other localities it is found assodated 
with other ores. 

25. BARKlIAKD'nTE. 

A peculiar and rich copper ore, first noticed on Daniel IJarnhardt's 
land, and then at the Pioneer Mills Mine in Cabarrns county. It also 
occurs at the Cambridge Mine, in Guilford county, and the Wilson Mine 
and the McGiim Mine, in Mecklenburg county. The frvio barnhardtite 
contains lorty-eight per cent, of copper ; there is another copper ore, 
sometimes associated with it, which contains forty-eight per cent.Jof 
copper. It appears to be uniform and does not look like a mixture. Its 
trao character is not yet establiehed. 

26. Marcapitb. 

According to the infermation received from Dr. Asbnry, of Char- 
lotte, this mineral occurs in Iredell county. 



It has been obrerved by Dr. Asbnry at the Asbury Mine, in^Gaston 
ounty. 
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28. A KSE^^urTKITE OK MiSriCKEL. 

It oeenrs sparingly in Nni'tli Carolina, and has been observed in minute 
crystaJs, associated with gold ores, at the Lemmond and Stewart Mines, 
Untoii t^unty, and st the EsrHnger Mine, in Cabarrns comity. It has 
1)een tb«nd by General Clingraan, in Cleaveland county, and by Dr. 
Asbur3', at Ore Knob Mine, in Ashe county, the Honeycutt vein at Gold 
Hill, and highly auriferous at the Asbiiry .Mine, in Gaston connty. It 
also oecitrs near Cooke's Gap, AVatauga county, in fine crystalline par- 
ticles, dieseininatod through siiiceoiis rock. 

29. Xagtagetk. 

This exceedingly rare raineral, which heretofore has been known only 
from Transylvania, in Hungary, oceiirs sparingly in minute crystals and 
ioliatod particles at the King's Monntrtin Mine, where it is associated with 
ahaite, gold, etc. 

'dO. -COVELLITE. 

liesulting from the decomposition of chalcopyrite and associated with 
it, covellite occurs at several "of the North , Carolina copper mines, lor 
instance at the Phcenix Mine, etc , in Cabarrus county ; in fine scales at 
the Gillis Mine,* in Person county. 

3. SidpAanenids, Sulphaidimonids^ etc. 

31. PROUS-nTE(?) 

Microscopic crystals of a bright aurora red color occur with talc, rho- 
dochrosite, etc. at the MeMakin Mine. As they are rich in silver they 
are probably proxistite. 

32. AiKiNrrs (?) 

A mineral, containing sulphnr, bismiith, lead and copper, and there- 
fore probably aikinite, has been observed in small particles in quartz asso- 
ciated with chaleopyrite at Col. White's Mine, Cabarrus coonty. 
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33. Teteahedrite. 

Two varieties of Totrahedrite are found in IT^oi'tli Carolina, the liighly 
argentiferous (Frcibergite,) containing ten and a half per cent; of sih-er 
it is associated with silver, zincblende, g^lenite, talc, magiiesite, etc., at 
the McMakin Mine, Cabarrus eonnry ; the other, which contains little oi 
no silver, at George Lndwick's Mine, in the same county. It ia 
ciated with chalcopyrite, scorodite, arsenoeiderite etc. in a qnartz vein. 
There in probably an occasional small admixture of argentiferous tot- 
rahedrite with the minerals associated with the native silver of Silver 
Hill, as they give before the blowpijie incrustations of antimony. 

III. COMPOUNDS OF CHLORINE, ETC. 

34. Halite or Common Salt, 

Found in the waters of the Atlantic Ocean, Irom which it can be 
obtained by evaporation, and in wells anJ springs at several poiTits in 
the Triassic beds, e. g. in Chatham, Orange and Rockingham. 

35. Cekakgyritk. 

In some of the gold ores of Scott's Hill, in Burte county, silver is found 
after roasting; a specimen, which I had an opportunity to examine, 
makes it probable that the silver is present as chloride ot silver or cerar- 
gyrite. 

IV. FLUORINE COMPOUNDS. 

36. Flcoeite. 

According to General Clinejman, fluorite occurs at Brown Mountain, 
Burke county, also in Watauga, and with barite below Marshal, Madison 
county. 

37. Y-iTEOOEErrE (i) 

A few minute deep violet blue spots were observed in association with 
pyrochlore, black tourmaline, orthoeJase, quartz, etc- at Eay'a ifica 
Mine, Hurricane Mountain, Yancey county, 
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T. OXYGEN* COMPOUNDS. 



3S. OCPEITE. 



Cnpi'ite or the red oxide of copper ooeurs in some ot the copper mines 
near the surface. It ia rarely foiiiiti in smsill cryetitls at Culicii's Micu 
and upon native copper at the Union Oonip;iny Copper Mine, in Cabar- 
rus county. It haa also beon.obsorTOd at Cle^g's Mine, Chatham county, 
at Silver Hill, at the Harris Mine, in Person conntj, in Caldwell county, 
snd upon the gossan of the Waryhu*-. Mine, Jackson county. At the Mc- 
tfiinn Mine, in Mecklenburg county, and several of the Guilford county 
copper mines, cuprite in actcular and eapillary crystals (so-called chalco- 
tritchite) was formerly found in beantifnl specimens. 

39. MKr.Aco.xiTK. 

It is found occasionally as a black coaling or a powder associated with 
cuprite at the McGinn Mine, and with zincblendc, etc., sparingly at Sil- 
ver Hill. 

40. CoKDNDDM. 

Several varieties of this mineral have been found in North Carolina. 
It has lately been discovered near Franklin*, Macon county, where it 
occurs in the most beautiful varieties and in very large masses. Some 
are red and semi-transparent, in small iragments even "transparent, and 
form a fair ruby, other specimens of gray and reddish corundum have 
disseminated through the mass the most beautifully colored azure blue 
sapphire. Unfortunately the particJeo of the red and the blue are too 
small to have any value as gems. The greater portion is found in gran- 
ular or cleavable masses, also in small crystals. A large mass ol dark 
blue corundum weighing nearly one hundred pounds, was found in the 
spring of 1847 three miles below Marsliall, in Madison county, General 
Clingman's attention having been called to it, he searched for more and 
obtained in the summer ot 1848 a second piece of about half the size. 
It has lately been fuund in Jackson county* and in Y:mcuy,* and Bun- 
combe,* in email red and white grains with gold in Eutherfi.rd, Mc- 
Dowell and Burke counties. A blueish variety, KOmetiines in crystals, 
partly altered into margarite, occurs at Orowder's*^" and Chibb Moim- 
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tain, and a reddish variety in Poll: county ; it is associated with ejanite in 
Wilkes county. The granular variety, "Emery," has heen found at 
Crowder'a Mountain, and lately in the titanifereus iron ore belt, near 
Friendship, in Guilford county, 

41, H KM AT IT E. 

Ked oxide of iron ov hematite is one of the most important iron ores of 
North Carolina. The compact ore, sometimes more or less mixed with 
the specular variety, forms large beds in Chatham county, at Evans' and 
KeJiey's ore beds, Ore Hill,* etc. ; also, in Mooro county,* twelve miles 
east of Carthage, and in Orange county, at Chapel Hill,^^ extending north- 
east towards Red Mountain. Foliated and micaceous hematite occurs at 
Buekhorn,* Ore Hill,* seven miles west of Lockville, in Chatham 
county. Snow creek, Stokos* county, near Gudger's, nine miles below 
Marshall, on the French Broad river, A very fine variety of slaty hem- 
atite with crystals of magnetite is found at Cooke's Gap, Watauga county. 
Other localities are : Smith's river,* two miles east ol Morehead's factory, 
in Uockingham county ; » granular variety one mile east of Gaston ;* at 
House's mill, Cabarrus county ; at Hickory,* Catawba county,* in Lin- 
coln,* Gaston* and Mecklenburg counties, etc. The oehreous variety 
bas been observed in Buncombe county,* tour to five miles west of Ashe- 
ville, at Talley Town* and on Peachtree creek, Cherokee county. 

43. .Menaccanite. 

Many of the titaniferous iron ores are mixtures of true magnetite and 
menaccanite, others belong to this species and others again are really 
magnetites, in which a portion of the iron is replaced by titanium. Our 
present knowledge of these ores is too limited to put all the varieties, 
occurring in the State, with certainty at the place where they belong. 
Those from the following localities, appear to belong under this head : 
Big Laurel, in Madison county, on Ivy, Yancey county. Crab Orchard, 
Cane Creek,* and Plat Rock, in Mitchell county, Old Harris Mine, twelve 
miles "southeast of Charlotte, south end of Crowdor's Mountain, Yadkin 
river, near Patterson, in Caldwell county,* and the neighborhood of 
Raleigh. Iserite is frequent in the gold sands of Rutherford, Burke, and 
MoDowell counties, etc. 
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43. Grt.HNITE. 

Gabnite, or Antomolite, is mentioned 'by Genera] Clingraaii as occur- 
ring in Cleaveland county. 

a. Magxeu'iti:. 

This is the most abundant and moat valaabie iron ore in North Caro- 
lina, It ocGura iu small octahedral crystals in the slates at Fisher's Peak* 
and Chestnut Mountain* in Surry countv, also at Bull's Head, in Alle 
ghany county, in quartzose sand rock at Cooke's Gap,* Watauga county, 
at Capp's Hil!, in Mecklenburg county, and Fisher Hill, in Gniiford. 
It occurs in its granular variety, mixed with miiscovite, manganiferous 
garnet, etc. at Buckhorn,* in Chatham county, and mixed with menaeca- 
nite and occasionally with corcmdnm, in a succession of beds, passing 
through the gneissoid rocks of Davidson, Guilford, Forsythe and Rock- 
ingham eonnties*. There appear to be several isolated outcrops north- 
west of this band and betweeen it and the Dan river, and also in Ran- 
dolph and Montgomery counties, A band of granular magnetite, free 
from titanic acid, mixed with actinolite, tremolite and a little epidote, 
passes from near Danbury,* in Stokes county, and also from Surry county, 
through Tadkin,* Forsythe, Davie, Lincoln, and Gaston counties.* It 
contains some oi the moat valuable ore beds. It is aiso found in large 
beds near Newton, in Catawba county,* also in Mecklenburg and Cabar- 
rus counties. Some very valuable ore bedy of crystalline magnetite occur 
in Mitchell county, the most extensive probably at Cranberry.* A bed 
of grannlar ore, similar to the ores of Surry county, ie worked at the 
north fork ot New river, near the mouth of Hilton creek,* in Ashe 
county. There are neveral other localities, from which I have seen mag- 
netite, but they are of less importance than those enunierated. 

45, Cheomitt:. 

Occurs in the chrysolite beds, which form lenticular masses in the 
hornblende slates, etc., in minrite octahedral crystals and granular 
masses near Franklin,* in Macon county, Webster, in Jackson county, 
Mining creek,* near Hampton's, in Yancey county, iu small quantities 
near Bakersville,* Mitchell county, and on South Toe river,* and on 
Kich Mountain,* Watauga county. Where it is found in abundance, it 
may betome a valuable ore, when it can be brought to market. A 
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small admixture of ehromite is found in the titaiiitcroiis magnetite belt 
of Guiltovd, Kockingliam, etc., counties. 

46. Chkysoeekyl(?). 

Observed in greenish yellow rhombic, striated cfystala between mus- 
covite, at Eay's Mica Mine, Hurricane Mountain, Yancey county. 

47. Etttile. 

In beaiitiiul crystals at Crowder's and Clubb Mountains, Gaston county; 
itlso granular at the same localities ; in acieular crystals, sometimi;s over 
one inch in length, near Beattie's Ford, Mecklenburg county; in long 
crystals in quartz on a hill near Buckhorn Falls,* in Chatham county ; in 
needles in amethyst at the head of Honey creek, in Wilkes county, as 
observed by Mr. Cowles, of the Charlotte Mint, also in Mitchell county,* 
Rutherford county, and Burke county. 

48. Ekookite. 

According to General CHngman and Professor Shcpard, found in the 
gold sands of Rutherford and Burke counties. 

49. Pyeoi.l'site. 

It ii found near Murphy,* Cherokee county, then two miles north of 
Hickory, Catawba county, and with silver ores, at the McMakin Mine, 
Cabarrus county, also in fine crystalline masses at Beck's ore bank, three 
miles from Ellison's ore bank, also near Danbury,* in Stokes county, and 
near Webster,* in Jackson county. No large deposits have yoE been dis- 
covered in North Carolina, 

50. DiSAPOKE. 

General CHngman observed this rare mineral associated with blue 
corundum trom near Marshall, Madison county. I have not been able to 
distinguish it with certainty from any ot the other corundum localities. 

51. GOETHITE AND LrHONlTE. 

I put these two species of hydrnted sesgnioxide of iron together, as I 
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have had no time yet to examine the various specimens, in the miiaenm, 
in order to ascertain to which they belong. Large beds of hyd rated 
seequioxide of iron are found at Ore Hill,* in Chatham county, on the 
High Shoals,* in Gaston county, in Lincoln and Catawba counties, and 
near Marphy,* in Cherokee connty. Brown hematites accompany in 
small quantities many of the magnetite and hematite beds, and form the 
npperpartof many oi tho gold and copper mines; they are often the 
result ot the alteration of siderite and pyrite, and show frequently the 
form of the original mineral, for instance, at Conrad Hill, in Davidson 
county, Cabarrus county, Guilford county, Gaston coonty, etc. 

TiS. PsiLOMliLANB. 

It is often an associate of gold and iron ores in coatings of the quartz 
at Scot's Hill, Eurke county, together with pyrolusite at Beck's ore bank, 
on the High Shoals, Gaston county, and in botryoidal masses in a vein, 
said to be four feet wide, near Lenoir, in Caldwell county,* and in 
Chatham.* In Gaston connty, at the Long Ci-eek Mine, on Cross Moun- 
tain, Ormond Ore Bank, etc., a variety occurs, which contains a small 
quantity of cobalt and nickel, 

53. Wad. 

There is often an imperceptible change from pyrolusite into psilome- 
lano and wad, that without analysis it is often ciiiii:iult to know to which 
a specimen may belong. The earthy varieties are generally called wad. 
A brownish, black earthy wad occurs near Murphy,* CheiMkee county, 
also near Franklin,* in Macon county, and Webster,* in Jackson county. 

54. SEHAKMONTrrjc ok Valektinite. 

The incrustation of the native antimony of Burke county, which does 
not show any crystalline planes, belongs to either one or flie other of 
these species, 

55, BisJiiTE. 

An earthy greenish yellow and straw yellow mineral has been observed 
at the King's Mountain Mine and the Asbury vein, in Gaston county. It 
is probably Bismite, 
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Foimd associated with molybdenite as a yellow earthy powder, near 
Pioneer Mills, Cabarrns comity. 

As a constituent of moat of the rocks of North Carolina and the 
gangne of ahnost everj' vein, it oecurs nearly everywhere throughout tiio 
State. Several of its varieties are qnite interesting. Good spiecimens of 
liock GT-ystal have been fouud in Eotherford county,* also near Hickory,* 
in Caldwell coonty, near Morgaiiton, in Burke county, Alexander county,* 
Mountain Mine,* in Cleaveland county, at Hampton's,* Mining creek, 
Yancey county, Stokesburg,* in Stokes county, Rich Monntain, head ot 
Cove creek, in Guilford and "Wilkes counties; Radiated quarts occurs at 
Dilahay's Gold Mine,* in Person county; very fine crystals and clusters 
of crystals of Amethyst of good violet and pink, but mostly of a dark 
amoky coloi, at Eandleman's, Lincoln county, also at the lead mine, in 
Alexander county,* at Hickory,* in Catawba, and in Rutherford, Chat- 
ham* and Wake* counties ;* amethyst, with inclosed rutile, at the head 
ot Honey creek, in "Wilkes county. I have found Rose qvartz near Con- 
cord, in Cabarrus county ; Smoky quaHs is found three miles from Tay- 
loreville,* in Alexander county, and at the mouth of Beaver Dam creek; 
Milky quartz, at the forks of the Laurel, Madison county, and at "War 
Hill,* Hurry county ; Opalesodnt quartz^ at Dan river, in Stokes county ; 
Quartz pseudomorphous, afrer ealcite, both crystallized and fibrous, is 
found twoorthree miles northwest of Rntherfordton, in Rutherford county, 
the fragment often containing water inclosed. Similar psendomorphs 
occur in AJexauder county.* Chalcedong has been found at Franklin,* 
in Maeon county, in Jackson county, near Webster,* at Hampton's,* 
Mining creek, in Yducoy county, and at Martin's lime quarries,* in Stokes 
county. Hornstone is found at the same locality ;* also, near Asheville, 
in Buncombe county, and in Madison county. Itacoluinite or flexible 
sandstone forma a stratum in the quartzite at Linville,* Burke county, 
Sauratown Mountains,* in Stokes county, and Bending Rock Mountain,* 
in Wilkes county. Fossil wood is abundant near Geniiaiiton,* in Stokes 
county, near Cheek's creek,* in Montgomery county, and in the marl beds 
near Goldsbcro',* and in Johnston* county, etc. 
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3. Ternary Oxygen Compounds. 

1. Silicates. A. Anhydrous Silicates. 

59. Enstatite. 

Ill coarsely granular masses with cbryeolite, at Webster, Jackson county, 
also in small crystalline particles, disseminated through chrysolite, at 
Hanipton^e, Mining Creek, Yancey connty, and two and a half miles south 
of Bakersville, in Mitchell county. 

eo, I'yroxejje. 

Black and brownish black, cleaveable tnasees, with magnetite, at Cran- 
berry,* Mitchell county ; green coecolite, in calcite, two or three miles 
from the month ot Bear creek*, and in marble, at Walnut creek,* one 
mile from French Broad river, Madison county. 

(SI. AMrHIBOLE. 

Ampbibole is represented in North Carolina by numerous varieties. 
We find white and gray iremoUie, associated with talc, at Marble creek* 
and Murphy,* Cherokee county, also on the Tennessee creek,* Jackson 
county, in talc and chrysolite, at Webster,* Jackson county, the White- 
side Mountains,* Sngartown,* eight and a halt miles trom Tranklin, Ma- 
eon county, two and a hall miles south ot Bakersville,* in Mitchell 
county, and at Hampton's, Mining Creek*, Yancey connty. on Toe river,* 
gap ot Blaclt Mo^intain, and the southeast slope of the Three top Moun- 
tain,* in Ashe connty; grey and brownish grammaHte occurs near the 
Tennessee creek* ; aetinoUte has been observed at Shooting creek,* Clay 
county, Swannanoa river,* near Asheville, and with chrysolite at Web- 
ster,* Jackson county, Hampton's, Mining Creek,* in Yancey connty, two 
and a half miles south of Bakersville,* Mitchell county, in talcoee rocks, 
near Tennessee creek,* on the cast fork of Tuukasege, one and a halt 
miles from its mouth, Rich Mountain,* Watanga, Franklin,* in Macon 
county, at Bolejack's Limestone Quarry,* in Stokes county, at Eogers' 
Ore Bank,* near Danbury, in Stokes county, and Ellison's in Gaston 
county. Asbestos has been Sound at Webster,* on Sugartown creek,* near 
Franklin, at the Nantehaleh river,* in Maoon eoimty, the Brushy Moun 
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"tains, in Wilkes county, at Hampton'p,* Mining Creelc, in Vancey count}-, 
Buchanan's" and Cane Creek," near Bakevsville, in Mitclieli county. 
BlaeJc and gnenieh Made hornblende ie abundant throngbont the State in 
the hornblenko slates, hornblende rock, syenite and diorite. It has been 
found in rather large cleavage pieces, twenty-tbroe miles below I-'ranklin,* 
■on the Swannanoa river,* near Asheville, at the Uullowhee^^ and Savan- 
nah Minee,* in Jackson county, at Jarrett's,* on the Nantehaleh, at Pole- 
-eat creek, and near Greensboro', in (iuilford county, 

62. Beeyl. 

In six-sided prisms, BometimcB donbly terminated, from about half an 
inch to four inches in thickness, and trum one to sis inclies in length. 
Their color is yellowish and blueieh green, small pieces of the latter color 
are sometimes transparent, and might be cut tor genas (aqaamarine ;) aaso- 
eiated with orthoclase, museovite, tonrmaline, etc. at Ray's Mine,* on 
Hurricane Mountain, Yancey county ; one iinperfert yellowish green 
■crystal, of about one and a half inches in length, has been found at 
Buchanan's* Mica Mine, three and a half miles east of Bakersviile, in 
Mitchell county ; one biueish green crystal, implanted in (juartz, has been 
found at Captain Mills' gold mine,* in Burke connty. 

63. Ohkysoi.ite. 

This is one of the most interesting minerals oi North Carolina, where 
it forms large beds between the hornblende and granitic rocka. It is gen- 
erally of a yellowish green color, bat also greenish white, grey and 
brownish green, mostly finely granular, rarely foliated, occasionally in 
larger grains. Associated wish chromite, enstatite, actinolite, tremolite, 
asbestos, talc, chromite, and rarely with corundum, -near Frankhn,* Ma- 
con county, Webster,* in Jackson county, Hampton's,* Mining Creek, in 
Yancey connty, two and a half miles south of Bakersviile,* in Mitchell 
county, Shooting Creek*, Clay connty, South Toe River,* seven miles 
from Burnsville, and at Elch Mountain, Watauga* county. 

64. Gaknet. 

Widely distributed through the State, and a constant coiistituent ot many 
of the mica and hornblenie slates, in which it occurs in minnte dodecaho- 
dral and tiapezohedral crystals of a brownish or brownish red color ; it 
also occursinmany of thetalcoseand chloritic slates ; larger trapezohedra.1 
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«rjstals of a brownish red color are freq'ienfly met with in the mica 
mines of Mitcliell* Miid Yanc y* cunntiea ; impcrtect florfecahedral crys- 
tals at Weaver's*, Jeanestown, liutherford county, and in talcose slate, 
in Bockinghani" and Cherokee* counties. The most beaiitifnl and perfoet 
crystals are large trapezohedra, of a brownish red color, from Burke, Cald- 
well and Catawba* counties. Some of these are transparent and, when 
cut, show a pecuiiar play of colors. Large crystals and crystalline masses 
of a reddish brown garnet, are found near Franklin,* Macon county, and 
on Toe river. Mitchell county. Pyrnpe, of good color, has been observed 
in the sands from gold washings in Burke* and McDowell counties. The 
massive maganese garnGt is abundant at Jeauestown,* Rutherford county, 
at Buckhorn,* Chatham countr, near Moore's* Mills, Stokes county, near 
Gold Hill, in Cabarrus county, near Brevard's Forge, one and a half miles 
from the Yesuvius Furnace,* and near Macpelah Church, Lincoln county, 
near High Shoals, Gaston county, and near Madison,* liockingiiam 
county. 

06. ZlKCON, 

Abundant with the gold sands of Burke,* McDowell,* Kutherford, 
Caldwell,* Mecklenburg, and other counties, in very minute yellowish 
brown and brownish white, sometimes amethystine, pink and blue crystals 
with many planes; large greyish brown crystiils of zircons are found 60 
abundant on the south side of the Blue Ridgej near Green river,* that 
General Clingman easily obtained, in a few weeks, in 1869, one thousand 
pounds of crystals. It is rarely found associated with chrysoberyl,* at 
]Ray's Mine, Hurricane Mountain, Yancey county. 

66. Vesuvianite. 

A mineral, resembling vesuvianite, occurs in brownish green indistinct 
orystalUne masses, intermixed with quartz, and associated with reddish 
brown garnet, ID Macon county. 

G7. Epioote. 

Epidote is found abundantly in JSTorth Carolina, although line crystals 
are exceedingly rare. The iinest specimen, which I have seen, is a crystal, 
in my cabinet, from the gold washings of Kutherford county ; it is 
strongly pleochroic, like the so-called "Puschkinite," from the auriferous 
sands of Katharinoberg, in the Ural Mountain?. Yellowish and brownish 
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f^reeii crystalline masses, sometimes with iadistinct crystals, have been 
found near White's Mill,* Gaston county, and near Franklin, Macon 
county. Epidote of olive green or greyish and brownish green color 
oeenrs massive as a frequent admixture of hornblende elate, or diorite, 
sometimes forming pure masses of epidoaite. It has been met with in 
many ot the magnetic iron ore beds. 

68. ZoibiteC^) 

Abont half a mile sonthwest of Silver Hill. About twenty-one years 
ago a greyish white foliated and columnar mineral was found, when 
searching for ihe continuation of the vein, which had the appearance of 
Koisite. No further examination wae made, and there is now probably 
no spoeimen preserved, 

G9. PnT-ofiOPiTE. 

Small brownish ecalca of it have been found in the granular limestone 
of Bolejack's quarry,* near Germanton, and at Martin's quary* on Snow 
creek, Stokes county, on "Walnut creek,* one mile from the French Broad 
river, on Valley river, in Cherokee county, and at Judge Pearson's* near 
the Yadkin river. 

10. Eio-rriE. 

Biotite is a constifiient of many of the granites, gneisses and mica- 
scliiBte of North Carolina. It is found only in pmall black or brownish 
black plates or scales. The localities are too numerous for mentioning 
any particular one, as no fine specimens have as yet been observed. 

71. Muscovite. 

The mica of the gneiss and micaschist is mostly muscovite, hence it is 
one of tiie commonest minerals ot North Carolina. In a few localities it 
is found in beautiful crystals, for instance, with magnetite, at Bnekhorn,* 
in Chatham county, with quartz, at Hickory,* Catawba county, and with 
pyrite, in Stokes county. Since the year 1867, it has been mined in 
many places and has been obtained in large plates, at times over throe 
feet in diameter, generally of a brownish color, or in crystalline masses 
or small crystals, associated with grey granular quartz, orthoelase, etc., in 
several localities in Mitchell,* Yancey*, Burke, Caldwell, IJafawba, Lin- 
coln and Clcaveland counties. 
10 
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72. Lepujolite. 

Tills mineral is meotioned by Emoions as occnrriiig in tiie granifes oJ 
Gaston, Lincoln and Catawba eonntiee. There is a pink colored, some- 
what scaly mineral found associated with orthoclase, etc., at Ray's Mine,* 
on .Hurricane Mountain, Yancey county, which may be lepidolitc. It 
has not yet been analyzed. 

73. LaBK ADO KITE, 

It has been fuinid in grey granular cloavable njasses, bnt only at a faw 
localities. Near the road, six miles north of Burnsville,* it is associated 
TVitli mica, garnet, ote., as one ot the constituents ot a stratilied rock ; it 
occurs in dioritc, near the Tuckasegee ford,* half a mile from the Catawba 
river, on the road to Charlotte, also af; ShiloL church,* in Person county. 
The latter locality fnrnisbes specimens, which show slightly the play of 
bineish colors. 

74. Ai.inTE. 

Small white gi-anular cleavable, also compact masses have been found 
at the Steel Mine, Montgomery county, associated with prochlorite, blende, 
galenite, gold, etc. Some of the granite rocks, three miles west of Leas- 
biirg,* Caswell county, contain small grains ot a triclinic feldspar, wliich 
may be albite. It is a rare mineral in Korth Carolina. 

75. Oethoclase. 

This is the most widely distributed minerals in thu State, forming an 
essential eoDstituent of all the granite, gneiss, etc. It is found in beau- 
tiful crystals in a band of porphyritic granite, near Salisbury,* Howan 
county, the High Shoals, White's MilJ,* in Gaston county, and on Hiteh- 
eock creelc,* and elsewhere in Richmond county, also in the "Ohesterlite" 
form at Silver Hill, associated with pyromorphite and qnarlz. Large' 
lamellar masses of a white, greyish or reddish color, occur at Kay's Mine,* 
Yancey county, at Flat Rock,* Blalock'e,* and near Bakersville,* in' 
Mitchell county, also in Caldwell* connty, at Hampton's,* Mining Creek^ 
near Burnsvillc, Sugartown''* Turnpike, ten miles from Franklin and the 
Whiteside* Mountains, and on French Broad river, in Madison connty. 
The peculiar compact variety of orthoclase, which is spotted with 
hydrated sesquioside of manganese, the so-called " leopardite," is found 
pear Charlotte, Mecklenburg* county, and also in Gaston county. 
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Tlie toiirmaliiieE, found in many localities in North Carolina, are mostly 
the bJack vai-ieties. Crystals of from one to two inches in size, have heen 
fonnd near Mountain Mine,* Oieaveland connty, at Hanging I3og creek,* 
in Cherokee, in Eiitherford county, Mecklenburg county. In slender 
black crystals, often radiating, and of needle-like shape, freqnently flat- 
tened between the plates of rauseovite; it is found at Ray's Mine,* near 
Burnsville, where also a Rreenish and yellowish greon, fibrous and finely 
columnar variety occnrs. It is frequently and in large masses associated 
with the corundum of Franklin, in Macon county. A large outcrop of 
fibrons and granular tourmaline, with quartz, is found about two hundred 
yards northeast of the Ellison Mine,'"' on the High Shoal property, in 
Gaston county, and a peculiar finely striated variety, with quartz, at Chibh 
Mountain ; simiinr finely fibroua wood-liko masses occur at Loasburg,"* 
Caswell county, and in Wake.* It has also been observed in the gold 
sands from Burke* county. Tourmaline rock and slate has been noticed 
at Kernersville,* Guilford county, at Eee Rock,* head of Turkey creek, 
in McDowell county, and at Jeanstown,"- Rntlierford county. 

VT. Ctaxite. 

Tliis ia one of the characteristic accessories in many ol tho mica and 
hornblende schists of Macon,* Yancey,* Mitchell,* Caldwell,* Catawba,* 
Gaston* and other counties, and is generally of a greyish white or grey 
color, and in imperfect crystals. Tine crystals occur at Clubb Mountain ; 
coarsely bladed masses of a blue and greenish blue color at Swannanoa 
Gap,* also near Ray's Mica Mine,* Yancey county; in Wilkes* county, 
in Stokes county,* six miles east ot Danbury, at Davidson College,* in 
Mecklenburg county, at Crowder's Mountain,* in Gaston county. A 
greyish white, radiating cyanite is found at Ararat river,* four miles south- 
east of Mount Airy, in Surry county, and a white cyanite at the foot of 
Barnett's Monntain,* in Person county. 

VS. TofAZ. 

Topaa is reported as occurring at Crowder'e Mountain, but it is very 
doubtful ; crystals from there, which were considered topaz, were cyanite. 
The variety, pycnite, occurs in finely columnar aggrea;ation8 of a yel- 
lowish and brownish yellow color, associated with garnets, near White's 
Mill,* Gaston countv- 
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T9. Enclase. 

.General Olingman mentions a very handeome crystal cf this rare inin- 
eral from the gold mine of the late Morril Mills, in the eastern part of 
Polk county. 

SO. Tn-ANITE. 

General Clingman montione titanite, or sphene, as occurring in Biii!- 
combe county. I have observed it at Morganton Springe* in minute 
browu crystals, in hornblende slate and in granite at White's Mills,* in 
Gaston connty, and at Eogers' Ore Bank, near Danbnry, in Stokes county. 
To this species probably belong two of Prol Shepard's very doubtful 
BS, the Xanthitane, from Green river, in Henderson connty, and the 
^ne, from the gold washings of McDowell county. 

81. STArROLTTE. 

Very large, browuish red crystals, from two and a half to three inches 
ID length, and one to one and a half inches wide, single individuals as 
■well as twins, at the Parker Mine,* in Cherokee county. There are 
many other localities in Cherokee and Macon etunties, where it occure 
abundantly in argillaceous and talcose slates. 

B. Hydrous SiUccUes. 

83. CnitYBOCOLLA. 

Inferior speeimons, generally much mixed with other copper or«9, have 
been observed at the copper mines, for instance, at the Gardner Hill and 
Cambridge Mines, in Guilford county, the Pioneer Mills, in Cabarrus 
county, the Hopewell,* in Mecklenburg county, the Clegg's* Mine, in 
Chatham coimty, the Gap Creek Mine,* in Wataoga, and many others. 

S3. Calamine. 

The only specimen of calamine, which I have ol>served, came from 
Silver Hill, Davidson county, where it occurs sparingly as an incrustation 
of fibrons and radiating structure upon argentiferous galenite. 
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84. Tai.c- 

Folialed tale, ot a white or greenish wliite color, is found in iiiarij of 
the dirysdlite beds, west of the Bhie Ridge, at Jihooting Creek,* Clay 
>county, Frankiin,* Maeon county, "Webster,* Jackson conuty, Hamp- 
ton's,* Joining Creek, Yancey conntj-, Bakorsville,* Mitchell county, and 
other localities ;* in sheets ot three qiiartere to one inch in thickness and 
■of a somewhat columnar structure, near Pihit Mountaiu, Sitrry eoniity ;; 
"fibrous tale, with silky lustre, and of a whi'e or green ^oior, also com- 
pact, crystalline wliite talc, wit!i a splintery atrnctnre on Valley river,* 
Ohorokee county, and also in Macon* cmimy. Talc slate and coarse soap- 
stone is found in many localities throughout the State. 

85. PYEOPnYLLITE. 

In white, yellowish, greenish and brownish white, stellate aggregations, 
fibrous and radiated masses at Cotton Stone Monntain,* Montgomery 
county. Pilot Knob,* Kandolph county, Hillsboro',* Orange county. 
Crowder's* and Clubb Mountains, in Gaston county, and on Linville 
Mimntain,* McDowell county. The slaty variety forms large beds of 
yellowish white or greenish color in Chatham* and Moore* connties. 

86. Stilpndmelahe (?) 

A mineral, similar to Stilpnomelane has been found in compact 
greenish black masses at the Cosby Mine, Cabarrns county. 

87. Glauconite. 

The gr«en gniir).'). iorniing one of tlie constituents of the many so- 
called marl bcdt^, in the eastern part of the State, wre glauconite. 

88. Sekpektine. 

The massive are fonnd in many localities. The best appears to com© 
from the neighborhood of Patterson, Caldwell county. It has a dark, 
greenish black color, and contains tine veins of the yellowish green 
fibrons and silky chTysutde, and admits ol a fine polish ; greenish grey 
massive serpentine, also with seams of greenish and greyish white ehryso- 
tile is iound at the Baker Mine, in Caldwell county, at which place is 
also foimd tlie variety ptewlite. Dark green serpentine lias been 
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observed in the nelgliborlioocl of Aslievillo,'-' in ^orsythc," and Wake- 
comitieB. A greyish or yellowish green serpentine occurs in tiie chryso- 
lite beds cif MacoH,* Jackson,* Yancey* Mitcliell* and other counties ; it 
results from the decomposition of the chrysolite. 

S9. DicwEvi.iTE. 

This mjneral is fmind in all the chrysolite heda of the "Western counties, 
in which vellowish and greenish masses, in their veins or scams, through 
tJiedeewnposed roeks- 

90. KAoi.i,\TrE. 

Snow white kaoline is fonnd as the resiiit of the decomposition of 
■ortlioclase at Bhiloek'e Mica Mine,* near Toe river, also near Bakersviile,* 
m Mitchell county ; in small quantities at Ray's Mine,* in Yancey connty ; 
^ood qualities are found six or seven miles from Newton,* Catawbft 
■county, also in Lincoln, Burke,* Macon and other counties. Clay fcr 
iiirebricks ana eartheuware in many localities tbroughout the State. 

91. Damouiutk. 

Very fine white and yellowish white pearly scales are found with t!ie 
<;yanite at Crowder's Mountain, which are probably damourite. 

92. Pkninitk. 

The variety Kaemmererite, in violet and peach-blossom red scales, is 
associated with chromite at Franklin, Webster,* Hampton's,* Mining 
Creek, Rich Mountain,* Watauga county, etc. ; three-sided and eix-eided 
plated crystals of a dark, greenish and psirplish color, associated with 
talc, etc., in the chrysolite beds at the same localities;* also, at Bakera- 
ville,* Mitchell county. 

93. Peooiilokite (asu Ciiloiute.) 

Fine grained scaly prochlorite, of a dark, greea color; is found asso- 
ciated with an albitic rock, from the alteration of which it has resulted, 
at the Steele Mine, Montgomery county; foliated elilorite is a frequent 
associate of the other species in the Western chrysolite beds ; cUorite in 
scales and scaly aggregations is found in many of the gold and copper ^ 
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jiiiD'GS in tliG State, and diloiitic slate at many lo^ralitles diroiighout thu 
Avholc folate belt. 

94. CoRCKlH/i'iiH.rrK. 

Probably tiie greater portion of tlic dark green lolJated mineral, wliicii 
is associated with the corundum, from Madison, Macjii and BiinL-ombe 
connties, belong to these species. 

(These greenish, chloritic minerals, found in the State, viz: Penninite, 
Hipidolite, Proehlorito, Oomndophilite, etc., reqnin? fuller investigation, 
before in all cafes tbeir trac character and place in the systcin can be- 
decided.) 

m CltLOKITOID (?) 

SroaH scales of a greenish black mineral arc disseminated through 
the slaty pyroplijllite, from Evans' Mill,* in Chatham county, whicb, 
appear to belong to this species. 

96. MAKLfAKITE. 

Ill small foliated masses of silver white color and pearly Instre, some oiT 
the folia showing planes of crystals, associated with the cornndlim at 
(■orundnm Hill,* near Franklin, also about eight miles from Prankliii,, 
with pink corundum. It has also been observed with the blue corandtiin' 
from Madison connty. In small scaly aggregations, with the corunduin, 
of Crowder's* and Clubb Monntains, where it also occurs cryptoerjstal*^ 
line and in psendomorphe after corundum, 

3. Colwmhates, Etc. 

97. Pi'lfOCIlLOKG, 

Microscopic browrtish yellow of honey yellow grains and crystals, whicli-^ 
appear to be octahedra, with dodeeahedral planes, are' associated' witE*? 
orthoclase, tourmaline, etc., at Ray's Mi«a Mine^* on H-urricaBe-MouU"- 
tain, Yancey county. 

OS. CoLLTMBn-E. 

This mineral also occurs at R.vy's Mica Mine*' in imperfect crystals 
and grains, associated with garnet, beryl, ete.,-in ortlTOclase and muaetft- 
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vite. Tlie tew crystals, ivlili'li iiave been louod, were not pcrl'eet enniic!;!i 
for meaentement, but their appearance and association leave very little 
■doubt that they are coliimbite. General Clingman reports this mineral as 
'being found ia the soil of several localities. 

'JO. Y'l-ruOTANTiLITE. 

Acecfrding to General Clingman, grains of this mineral have been 
•found in several localitie?. 

100. Samakbkite. 

Grains of if have been observed in several coiniiies, as stated by Geii, 
'Clingman. 



In crystals and grains, associated with riitile, broohite, zircon, mona- 
jiitc, etc., in the gold mines of Rutherford and Btii'he counties. 

3. Phosphates, Arsenates, Etc. 

102. Xksoitme. 

In minute crystals, in tlie sands, from gold washings in McDowell, 
Burke and Rutherford counties, 

103. (VrATITE. 

This is a rather rare mineriil iu this State. I Iiave ODserved it in 
imperfect crystals of a greyish and reddish green color in orthoclase, etc., 
at Ray's Mine,* Hurricane Mountain, Yancey county, and in email granu- 
lar patches of a greenish color, in granite, found three miles aonth of tho 
Blue Ridge,* sixteen to seventeen miles Irom Jefferson, on the road to 
Wiikesboro'. 

104. PyeojiokpuitE. 

This is otie of the most beautiful minerals found in North Carolina, 
and formerly has been quite abundant at the Silver Hill Mine, which 
furniahed very handsome specimenB of hexagonal prisms and crystalline 
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aggregations ot different shades from colorless almost to black, also honey 
and wax yellow, green, brown, etc, ; less abundant, and mostly of a yel 
lowish green cofer, it is found at Silver Talley, Davidson eonnty. In 
green and yellowish green crystals, at the Troutmaa and MeMftkin Mines, 
in Cabarrus county ; also, at the Stewart Mine, in Union county, and in 
minute green crystals in the gold veins of the Ealser* and Miller* Mine?, 
Caidweil county. 

105, MOMAZJTG. 

It5ias been rcpoited from the gold sands of Buthorford, Burke and 
McDowell counties; also, from the neighborhood of Crowder's Moun- 
tain. Tiie only localities, kom whicTi I hare seen it, are Todd's Branch, 
in Mecklenburg county, where it has been found in association witk 
■diamond, Kircow, etc., and Col.. Mills' Gold Mine, in Burke cowity. 

106. Olivjchite. 

Minute gi'cen crystals and brownish green fibrous masses, associated 
with tetrahedi'itc, scorodite, «tc., at George Ludwick's Mine, in Cabarrus 
county, appears to belong to this species. 

107. Feetjoomalaohite. 

In reiiiform aaid fibrous masses, ot a daik emerald green color, at tlie 
McGinn and Wilson Mines, in Mecklenburg county, CuUen'e Mine, in 
■Cabarrus county, Fisher Hill Mine, in Guilford, at Clegg's Mine,* in 
'Chatham county, and abeut one tnile Sroai the Soapstone Quarry, in 
Moore 'Coimty j* also, at the Peach Bottom Mine,* in Alleghany county. 

108. Lazulite, 

In ^ark bine lor^'atais and ■crystaJ'line masses, in guartz, and associated 
'with cyanite and margarite at Crowder's and Clubb's Mountains, in 
■Gaston county ; also, in quartz, and very little margarite, at Colfee Gaji, 
Sn tlic Sauratown Mountains, Stokes county. 

(109. SooRomTE. 

I« small leekgrccn and yellowish green crystals, associated with tetra- 
^edrite, quartz, etc., at George Ludwick's Mine, in Cabarrus county. 
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110. Wavellitb. 



Globular and IiemiBpherical aggregations of white and gre^-iali white 
wavellite, associated with silver, galenite, pjrite, etc., are rarely met with 
at Silver Iliil, Davidson county. 

111. PlIAKMACOSIDEKlTE. 

Exceedingly minute crystals of this mineral, of a lirownish green color, 
are associated with the scorodite ot George Lndwick's Mine, Cabarrus 
covinty. 

112. DuFKENITE. 

It is rarely met with in greyish green tufts ot sillty lustre, with the so- 
called " black band " iron at Egypt, Chatham county. 

113. TORBERKITE. 

General CHngman reports Uranito (Torbenite or Antnnitel) (3) from 
Mitchell county, and other places. 



CryetaJline crusts on mica slate at Nantehaleh river,* in Chcrokes 
couaty. 

, Etc. 

115. Wolframite. 

In laminated masses with euproscheelite and eheelite at the Cosby 
Mine,* and with barite, at the I'lowe Mine, both in Cabarrus county ; 
also, according to General Clingman, frequent in Kutherford 'and Burke 
counties. 

116. KhOMBIC TrNGSTATE OF llME. 

Associated with woHramite, in barite, at the Tlowe Mine, in Cabarrus 
county, in small crystals and laminated masses of a yellowish and greyish 
color. 
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117. ScnEELITK. 

Orange colored C[nadratic octaliedra are found at the Flowc Mine ; yel- 
lowish brown and gfeyisb, imperfect crystalline niiisses at the Cosby 
Mine, also at the Oullcn's Mine, Cabarms county, in rounded grannlar 
patuhea of a greyish yellow color, with auriferous pyrite in quartz. 

118. CTJFBO&CHEE^rrE. 

This mineral was first observed and distinguished by me at the Cosby 
Mine, Cabarrus county, where it occure in pidvernlent masses of a pis- 
tacchio-green color, with sheelite and wolfram, 

119. Stolzite. 

A few small quadratic octahedra of a blueish grey color and one greyisli 
yellow, somewhat barrel-shaped crystal of this very rare mineral lias 
been found in one specimen of quartz, associated with brown zineblende, 
at Silver Hill, Davidson county. 

6. Sulphates, Chromates, htc. 

120. Bakite. 

In email white tabular crystals, with pyromorphite and manganese ores 
at the McMakin Mine, Cabarrus county. Tlie laminated and coarsely 
granular white variety at the Cosby Mine* and orchard vein, in Cabarrus 
county ; a vein of the coarsely laminated, jrreyish white barite, at the 
Latta Mine,* near Hillsboro', Orange county. It occurs coarsely granu- 
lar, and has the appearance of white marble, at Colonel Walknp'e,* Union 
county, A vein of very white compact and grannlar barite of from eevei. 
to eight feet in width, has been found at Crowder's Mountain \ west of 
the Blue Eidgo, a vein of eight feet in widtli, of the white granular 
variety, exists at Chandlers',* nine miles below Marshall, in Madison 
county, whore it is white and greyish white, and of a granular structure, 
with small patches of laminated barite, and again on Elkin creek,* 
Wilkes county. 

131. Anglesite. 

In small tabular rhombic prisms, with very few additional planes in 
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t!ie browu granular zineblende of Silver mil, Davidson ; also, according 
to General Clingman, at the Baker Mine, in Caldwell county. 

122. Ceocoite. 

I have obeerved thio raiti animal in small earvities of sacebatoidal quartz, 
trom Nash county, associated with gold and small quantities of gatenite 
Id very minute dark hyacinth red crystala. 

123. Melantekite, 

As tlie result of the decomposition of pyrite, disseminated through 
many of the mica slates, etc., ot Rutherford, Cleave1a»d and other 
counties, melanterite or copperas is formed, but no good crystallized speci- 
mens have come to my notice. 

124. trOS-LAEITE. 

In the wafer of the Silver Hill Mine, also iii line iibrous crystallme 
toaeseB, ibruierly at the McMaliin Mine, Cabarrus county. 

135. CirALCANTIIITE. 

Very line crystals, granular and fibrous crystalline masses ot sulphate 
of copper, were formerly obtained from the upper works of the Silver 
Hill Mine, principally at fho sixty feet level, 

126. ALtTNOGEN. 

I have once seen 3 beautiJul specimen of fibrons, silky alunogen of the 
■western counties, but could not learn the exact locality, from which it 
came. It is iound abundautly associated with melanterite, in Rutherford, 
Cisavcland and other counties, but not in good specimens ; also in Iredell 
county and in Catawba.'* 

127. Jaeosuie. 

The impure variety- generally called " Misy," has been observed in 
association with galenitc and pyrite, at Flint Knob.* 

138. Montanite. 

This very rare telluratc of bismuth has been found with tetradymite at 
T)ayid Beck's Mine, in Davidson county, and at Ciiptain Mills' M\nc, m 
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Burke conntj. Tlic yellow oxide of bisrmitli, observed by Dr. Asbiirj, 
at the Asbury vein, iii Gaston county, may belong to thia speeies. 

7. Carbonates. 

129. Calcite. 

I have not seen any crystallized ealcite from this State. It oociira 
coarsely granular in a vein at Hoover's Mine, about sis miles from Silver 
Ilill, at Moore's Mine, ten miles southeast of Lexington, and rarely at 
Silver Hill, and the Steele Mine, Montgomery county. Small quantities 
of granular calcite were found in digging a well at MorPisville,* Wake 
county. The granular vHrieties, which constitute marlile, are sometimes 
found associated with the compact varieties of limestone in the band, 
which passes through North Carolina, from Stokes county, through Ca- 
tawba, Lincoln and Gaston counties, so, for instance, at the quarries of 
Martin* on Snow creek, Bolejack,* near Germanton, Pfaft', in For- 
sythe. Hooper* in Catawba and Stowe* in Lincoln counties, and in the 
Eocene limestone of New ITanover eounty. A veined grey and white 
marble is found at Powell's Quarry, near Catawba Station. Tery beau- 
tiful varieties ot white, pink and grey marble are tound abundantly at 
the Nantahaleh river,* Marble creek,* Valley river* and other places in 
Cherokee county. A band ot compact limestone, sometimes finely granu- 
lar is found at Turkey Cove,* and Cedar Cove,* in McDowell county, 
also in Transylvania* and Honcterson* eonntiee. It is also found in small 
seams and crystalline grains, replacing in part the orthoclase ol a massive 
granitoid gneiss in Harnett county. 

130. Dolomite. 

Granular dolomite of a greyish while color, resembling iwarble, is found 
on Valley river,* ten miles from Murphy, Cherokee county. 

131. MAGNESriB. 

The lamellar white and greyish variety, from which distinct cleavage 
crystals can be obtained, is found at McMakin's Mine,* Cabarrus county ; 
also, with chrysolite at Webster,* Jackson county, and Hampton's,* 
Mining Creek,* Yancey county. At the latter locality is also found the 
■white compact, and at Webster,* tlie white earthy and pulverulent 
variety. 
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133. SiDERITE. 

Ill fine rliomboliedral crystals, formerly at the MeCiiIloch, tlic Nurtli 
Carolina, and several other mines in Gnilford connty, where it occurred 
ill considerable masses in the vein. In the same maniiev it is oi'trequent 
occurence in many of the gold veins of the State, especially in those 
■which carry copper. It often forms almost the whole mass of the veins, 
frequently, however, decomposed into limonite, which still retains its 
rliombohedral fonn, ior instance, at Conrad Hill, in Davidson county, and 
Gaston county, at some of the mines in Randolph county, and the Cosby 
Mine,* in Cabarrus county. In smaller quantities it haa been observed 
in Stokes county, and some of the mines in Mecklenburg county. A 
white cleavable variety occurs at the Rudeaill Mine, near Charlotte. 
The earthy and argillaceous varieties ot siderite from lar^ beds in the 
triaasic coal strata of Chatham county,* and constitute the so-called black 
band or ball ore at FarmviUe, E^ypt,* the Gult,* etc., in Chatham county. 

133. IbliODOCUKOSITE. 

In small globular pink and rosered concretions, with earthy manganese 
near Franklin, Macon county, also mixed with magnesite, talc, etc., in 
compact and granular masses at the McMakin Mine, Cabarrus county, 

13i. Cekusstte. 

The most beautiful crystallizations, single individuals as well as twins, 
have been found at Silver Hill, immediately after the discovery of the 
mine, also white, yeliowish and greenish white, compact varieties, fre- 
quently highly argentiferous, A very interesting occurrence at the same 
mine is eerussite, pseudomorphoiis aiter pyrite. Yellowish white colum- 
nar cerussite occurs in Gaston county. Rhombic prisms with octahedral 
planes, together with imiierfect cryatalizations and earthy masses, are 
found at Clegg's Mine, Chatham county. At Elk creek, in Wilkes 
CO nuty, earthy cerussite has been observed coating galenite. It is also- 
fonnd at the Baker Mine,* in Caldwell county, and at Murphy, Cherokee 
county. 

135. Malaohitb. 

Malachite, in its varieties, fibrous, compact and earthy, being the result 
of the decomposition of other copper ores, is found in association with 
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the latter in almost every copper mine in tlic State. The Guilford, Ca- 
barnis and Mecklenburg coixnty copper mines contain it, 1 have observed 
the fibrous variety at Silver Hill and Conrad Hill, in Davideon county, 
the Gillis Mine,* in Person eonnty, the Cheek Mine, in Moore county, 
and both the fibrous and earthy malachite at Clegg's Mine,* in Chatham 
county. It has been found in the Brushy Mountains,* Alexandercounty, 
the Peach Bottom Mine,** Alleghany county, the Ore Knob Mine, in Ashe 
■county, the Oap Creek Mine,* in Watauga county, the Cullowhee,* Sa- 
vannah,* and Waryhul* Mines, in Jackson county, and many other 
localities too numerous to be mentioned. Pseudomorphs of malachite, 
after cubical cuprite have been found at Cullen'a Mine, Cabarrus county, 

136. AZOEITE. 

This variety of carbonate of copper is iar less frequently met with. 
■Small but very lieantiful and perfect cryrtals are tound at Clegg's Mine,^ 
in Chatham county, and at the Cheek Mine, in Moore county. It is rare 
■at the Cullen and Boger Mine, in Cabarrus county, and the Wilson Mine, 
an Mecklenfeurg county. 

1S7. BlSSItfTlTE. 

In yellowish white concretions, often of a pearly lustre or white incrus- 
tations upon gold-bearing quartz, at the Asbury Mine, in Gaston county, 
where it has been discovered by Dr. Asbnry. 

Mineral Coal. 

138. Antiieacite. 

A very interesting occurrence of anthracite is that of masses with eoiT- 
T3hoidal fracture in the vein rock at the Clegg Mine*. The bituminoua 
coal, both ot the tJeep and Dan rivers, ie frequently, espeeially near trap- 
■dykes, almost deprived ot its hydrocarbons, approaching oilmen true 
■anthracite. 

13&. BiTUMtSot'g Coal. 

*rhe greater portion of the coal in the t)ecp fiver beds is bitnmillotfs 
coal, the volatile matter varying from about eight to thirty-two per cent. 
The Dan river coal, which I had an opportunity Eo exafriJne, is sff-eallett 
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semi-bituminous coal, that from some recent developments, near Stokes- 
bnrg, Stokes county, coiitainitig about ten per cent of volatile matter. 

liO, LlONITB on BitOWN CoAf,. 

FFeqnently mot M-ith in the mar] beds ot the eastern eontities, and in 
Trias ot Granville county,^ on Tar river. 

This completes the list of minerals tims far found in the State of North 
Carolina, which necessarily form only the hasio of a more complete work 
on tlio Mineralogy of the State. 

Many of the species, which are mentioned in the above, were deter- 
mined by qualitative, cliemieal analysis, the nature of others can be 
accurately establislied only by very niinitte quantitative analysis and 
crystal I ographic determinations, both ot which, you are aware, coiisuino 
innch time. However imperfect the above work may be, I believe it to 
"be BiifBcient to show the very great richness of both interesting and 
Msefiil minerals and ores, and tliiit tlieir development will place North 
Carolina in the iirst rank of the mineral producing States. 
All of which is respectfully submitted, 

F. A. GENTII. 

December 15th, 1871. 

*Specimena in the Museum at R.ilcigh. W. C. K. 
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Ga page 58, line 37, atrike out one "which," 

On page M, line 18, rend "Tantalntta " Instead of " Tentolates." 

On page 56, line 33, read "4" ioEtead of "3." 

On page 57, line*, read "Morganton" Instead of " Noi^anton." 

On page 58, line 6, read " corundum. " instead o( " corrundum." 

On page 58, line 7, begin anew line with " A verj beautiful « * * " 

On page 58, line 9, read " county " instead of " coountj." 

On page 58, line 33, read "Hill" instead of "HIU." 

On page 60, line 33, read " Ashe " instead of " Wllkee." 

On page 60, lines 11 and IS, read "at the Steele Mine, Montgomery," Instead of "DaYldeoc," 

On pSige 60, line 31, read " gneisaoid" inateaa of " genlBSold." 

On page 61, line 5, read " octahedral " Instead of " octrahedral." 

On page 61, line 7, read "RudoalU" instead of "udesiU." 

On page 61, line 35, read "fortj " Instead of "lortyeigUt," 

On page 6(, line SS, read "Information " instead of "Infermation." 

On page 63, line 16, read "Guilford" instead of "Cabarrus." 

On page 6i, line 13, read "triehite" instead of "tritchite." 

On page 69, line 13, read " mine " Instead of " mtne." 

On page 73, line 11, read " manganese " instead o£ " maganese." 

On page 73. line 35, read " Katharlnenburg" instead of "Katharineberg." 

On page 74, line 17, read "Steele" instead ef "Steel." 

On page 76, Hoe 1, read " Euclase " Instead of " Enclaee." 

On page 78, line 19, read "Fenninlte" instead of "Peninite." 

line 13, read " Torbetnito or Autunite " instead of " Torbenite or Antunitel." 

line SO, read " eoheellte " instead of " sheelite." 

Ine 9, read " scheelite " instead of " sheelite." 

line 19, read " Orchard " instead of " orchard." 

line 18, read "form " Instead of "from." 
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COKUNDUM AND ITS ASSOCIATED EOCKS. 



KY BEV. C. D. SMITE. 

I propose, in this paper, to discuss that rare and valuable mineral, 
'Conindum. The discovery of it in the United States is of comparatively 
recent date. Its discovery ar.d development in quantity sufficient to 
render the, mining of it an object, and to give to it a commercial and 
economic value amongst the resources of Iforth Carolina, is of very recent 
date. Its geoJogical and lithological relations and character are matters 
of scientific interest, and claim for it a place in the official report for the 
State. The probable introduction of its use into the arts, and the con- 
sequent demand for it in quantity, will necessarily make it an important 
article in our resonrces. 

The geological formation to which the outcrops that bear Cornndum 
belong, 13 of the Azoic time or age. The prineipal mass of the Blue 
Ridge, as it tends southwards from the Grandfather Monntain, is Granite 
and granitic Gneiss, These rocks are quite crystalline and have a largo 
per cent, of Feldspar in their composition. Thoyarc the oldest rocks upon 
the continent, perhaps in the world, and are, in the proper sense of the 
term, primordial. The rocks, of which the main mass of this part of the 
Blue Ridge is composed, hear very little evidence of being disturbed 
since the upheaval. 

There is, however, a zone of gneissic rocks on the northwest side of 
the ridgo, which has been much distnrbed since the main mass was folded 
up. At this point, where the Corundum is found, this zone lies about ten 
miles from the summit of the Blue Ridge, though as it tends northeast- 
ward, it diverges further and further from the principal elevation until it 
crosses the French Broad Valley, when, owing to the curvature of the 
ridge to tlie northward, it approaches nearer and nearer the main eleva- 
tion, and so passes directly into the angle, where the Bine Ridge and Iron 
Mountain separate. Along the entire length of tliis zone from Cane 
creek, in Mitchell eonnty, to Choeestoce, in Union county, Georgia, and 
perhaps still further south, there is a system of dike fissures through 
which, at intervals, Chrysolite and Serpentine have been protruded. The 
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GneiBS, wbicli encloses these Chrysolite and Serpentine beds, is somewhat 
peculiar and deservea a more special description. It bears evidence of 
having been mncli affected by beat from the dike fiesnres ■which traverse 
it. It is consequently bard and crystalline in a high degree. This rock 
is charged with grains and partial crystals of a rpse color, sometimes 
fiparcely distributed, and at others predominating. I have heretofore 
classified this roeo colored material as a species of Garnet, and see no good 
reason for changing my opinion. The Mica in the composition of this 
rock 38 nsnally of a brownish black color,'while the Feldspar is quite white. 
This contrast in color, of the component minerals, giveg to well selected 
Bpeelniens a very handsome appearance. 

The mineral silicates found in this rock are almost entirely anhydrona 
silicates of Alumina, such as Kyanite, Tourmaline, Garnet, Epidote, etc. 
It Is also charged with metalic snlphurets of Iron and Copper, and verj 
sparsely wich snTpTiurets of Lead and Zinc. It is in this zone that the cop- 
permlnes of Jacliaon county are located. 

Along this belt tliere are numerous ,out-crops and beds of Syenite. Iq 
this distribution of flie Horn blond there is a' fact worthy of special note, 
"because it has a special bearing upon the question under consideration. 
In traversing the Chrysolite out-crops from Corundum Hill, in Macon 
county, north-eastwards, the Geologist cannot fail to observe a gradual 
decrease in the approximate out-crops of Hornblend to the Chrysolite, and 
an increase of Feldspar^ usually decomposed, forming a species of Kaolin. 
This is especially true up to the Yancey connty line. From Corundum 
Hill, as the zone crosses the Tennessee valley in a south-west direction, 
the fissures scatter, until instead of being from one to two miles aci-oes the 
zone, it is some eight miles across it in the Tennessee valley. Some 
observations upon the facts here stated led me to suspect some important 
change in the axis of the disturbing force, and after such examinations as 
I have been able to make, I am satisfied that the axis of disturbance, 
which had maintained a uniform line from Mitchell county to this point, 
here terminated against the most southern and massive part of the Nan- 
teeyalee mountain. This is a transverse chain that intersects the Bine 
Eidge at the head of the Tennessee river, INanteeyalee river and Talula. 
Here the Blue Eidgo curves around the head of Tennessee river and runs 
several miles north, until it forms a junction with the Nanteeyalee, and 
then tends off again to the south-west. Had the line of dieturbauee con- 
tinued in its regular course, it would have passed directly through this 
^eat mass at the point of intersection between the Blue Eidge and the 
IS'anteeyalee. and from that point south-westward, the dikes and out-cropa 
would have traversed the main crest of the ridge. The axis of distnrb- 
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anee, however, was here shifted to the nortb-weat, eo that when it re-appears 
on the west side of the Nanteeyalee chain, it is with its relative distance 
from the summit of the Bine Hidge. 

The out-crop of Chrysolite at this point, on Buck creek, a tributary of 
the Nanteeyalee river, is the boldest I have seen at any. point on the zone. 
Here, too, and lying on the south and upon the Chrysolite, ia the heaviest 
bed of Syenite I have ever seen. It is at least tea thousand feet thick. 
It sets in rather abruptly, aad from this point sonth-westward is very per- 
sistent, constituting a distiDguishing feature with alt the Chrysolite out- 
crops as far as^I have traversed the belt. 

I have been somewhat particular iu describing the immediate geology 
of this zone, because it has a significance in reference to the occurrence of 
Corundum, as will be seen in the sequel. I am sure the reader will not 
regret this description of the rocks and their relations, when he comes to 
consider that it is not only certain classes of rocks, but the special condi- 
tion and associations of such rocks that produce any given class of 
minerals. 

The Chrysolite bears decided marks of its igneons origin. Its general 
crystalline texture, together with disseminated octahedral crystals of Mag- 
netite and Clirome'Iron, speak of its igneous origin. It is a laminated 
rock, but the strike of its laminae seldom conforms to the strike of tlie 
enclosing rocks. It appears to have been protruded or lifted through the 
fissures and kid at various angles across the enclosing gneiss. It cannot, 
therefore, be regarded as a regular interfoliation, nor as an intercalation 
■with the enclosing beds. It differs from them, as already stated, in its 
strike, and generally in its inclination. These facta all point to it as an 
igneous rock. 

These Chrysolite beds are traversed by numerous seams or veins of 
Chlorite — mostly the species Cortindopholite, Leuchtenbergite, and prob- 
ably Ehodopholite, together with Talc, Asbetus and Chalcedony. I now 
speak more particularly of Corundum Hill or the Cuiaagee mine. There 
also occurs here, in connection with the Chryoslite, what I have named 
Anthophyllite rock. This rock is composed of Talc, green Chlonito and 
Anthophyllite, with disseminated crystals of Chrome Iron— the Anthophyl- 
lite, however, largely predominating. There exists also in these veins or 
Beams of Chlorite, massive black Tourmaline. This is sometimes wrapt np 
in apparently geodes of Chlorite. I have occasionally seen specimens of 
it which possessed regular tables, resembling in shape the tabular pieces 
of Corundum often found in the Chlorite. On these grounds are also 
found Actinolite Tremolite, Chrome ore and what is perhaps a species of 
Pyroph elite. 
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In these Obloritic veins the Corundum chiefly occurs. The Chlorite 
seems to have heen first cryetalizod, and then the Alumina, of which the 
Oornudum ie composed, was evidently in a state of solution and must 
have permeated the Chlorite either in thermal waters or steam. This 
theory is snstained by facts patent to every careful observer. Plates oi* 
scales of Chlorite are often enclosed in the Corundum. It is, moreover, 
not uncommon to find Cornndum that conforms in its faces and general 
shapes to the Chlorite that is present. 

One of these veins carries massive Tourmaline, which is associated very 
intimately with the Corundum. Occasional specimens have been foond 
in which it appears that the Corundum and Tourmaline crystalized at the 
same time and mntually penetrated each other. On one part of the hiU 
there are considerable masses in which it appears that the Corundum was 
first crystalized in small coarse hexagonal prisnis and then disseminated 
through the Tourmaline while it was in a plastic state, and hardening, the 
Tonrmaline encloses and holds the Ooriindnm. Another of the veins upon 
this hill is composed of decomposed Feldspar, a little soft Chlorite and 
occasional small fragments of Emerylite, bilt tlie Feldspar predominates 
largely. Throtigli tliia mass or gang Corundum is distributed in small 
imperfect, crystals, in grains and even as mere Corundum sand. When 
the soft and lighter material are waslied away, vifhich is easily done, the 
Corundum obtainedisverypureandin a favorable condition to be crushed 
for use in the arts. This vein promises to be valuable in its yield of Co- 
rundum as an article of commerco. These aKsociationa demonstrate that 
Corundum does not occur alone or by itself, hut always in the most in- 
timate relations with soma other mineral having kindred elements. This 
remark will apply not only to this locality, but to others also, as ws shall 
hereafter see. "What has been said of Coriindum as iVand at the Cnlsagec 
mine, isfrue of all the localities where it haj been fonnd in the same 
neighborhood. 

After the scattering Eind tecniiiiation of the li^:C£i of di^Uu-baneo as 
heretofore described, it re-appears on the we^t side oi' llio ITaineejulea 
mountains, on Buck creek. Here is the largest ouL-crop of Chrysolite to 
be found at any poiut along the zone for a distanee of a hnndred F.nd 
ninety miles. TIio bed covers an area of at least throe hundred acriss. 
The Chrysolite here does not carry so much of the Covnndopholite as at 
Corundum Hill. Most of the Chlorite that exists at this locality is soft 
and of a dark silvery color. This variety has none of that rigid and 
crystalline structure that eharaeterizea the deep green variety. Indeed, 
much of it that is of a greoii shade is not compact, bnt rather friable, 
being a loose aggregation of small scales. I have seen upon these grounds 
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but little white foliated Talc, siieh as occurs at the Ctilsagee mine and in 
its vicinity. This out-crop is comparatively barren in Chalcedony, 
although occasional pieces are met with. I have not yet found so much 
ae a single specimen of Tourmaline at this locahty. At every other point 
east of this, and at Gainesville, Ga., where I recently discovered Corun- 
dum, Tourmaline is present. Its absence here is a distinguishing 
feature between the Back creek and Oulsagee localities. Nor docs An- 
thophyllite abound here as it does at Corundum HiH. There it exists as 
large massive rocks ; here I have not found even a good hand specimen. 
Another characteristic of this out-crop is the sparcity of Chromium, 
There is not an appreciable amount of Chrome sand present to interfere 
with the process of washing Corundum from the dirt. There is ranch 
more Actinolitc here than at the Oulsagee locality, and Tremolite is some- 
what abundant with Actinolite., Amiantlms also occurs here of a very 
fine quality, and Picrolite exists in seams or apparent veins in the Chryso- 
lite rocks. Beautiful specimens of it may be had at this point. I have 
here found Chrysolite attached as an enveloping mutter to considerable 
masses of Coninduni; and I also found a white silky fibrous minerai. 
which I have classified as Marmolite. This also envelopes Corundum. 

The most marked characteristic of the Buck creek but-crop is the oc- 
curreoee of.Fcldepars differing from those heretofore focnd in the general 
geology of tin's eoction. I have not found anything like them at any 
other point in "WcstOFn Carolina. One variety is found in masses upon the 
surface resembling in shape the masscB of Oomndum found in close 
proximity to the Feldspar. Some of these lumps will weigh from eighty 
to a hundred pounds. Some of them when broken are very white and 
are massive in their structure, having very seldom any of the usual 
facel angles of common Feldspar. I have a specimen in which it seems 
to run iii'-pcrceptably into Corundum. This may prove to be a pseudo- 
morph, a question I am anKious to have examined by tho most profound 
anylitica! chemistry. Theee Feldepathic masses differ from Corundum in 
specific gravity, hardness and the usual crystalline faces. Some of this 
variety more translucent than that just described and having the faces, 
luster and hardness of Feldspar is penetrated through and through with 
crystals of black Hornblend. This is probably Orthodase. 

On another part of the out-crop there occurs large masses of appa- 
rently another variety of Feldspar. Seams running through some of these 
masses are filled with a rather granular Actinolitc of a most beautiful 
green color. Grains of this Actinolito sometimes penetrate the Feldspar, 
which often has a greenish and blueish green color. In this variety, 
there occurs, sometimes amongst the Actinolitc, and then again in tho 
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Feldspar, small fragments of beautiful pink and ruby colored Corundum, 
I have not however discovered any blueor gray Corundum in these rocks. 
This variety is probably Labradbrite. 

The principal question, however, to be discuseed touching this wonder- 
ful out-crop with its great variety of minerals is the main veins in which 
the great body of the Corundum occurs— for it evidently occurs in veins 
here. The manner of its distribution upon the surface and the minerals 
with which it is associated in mass give evidence of veins. These veins 
probably occupy snbfissures in the Chrysolite rocks. This opinion is based 
upon the existence of Hornblend, and yet another and in this geology 
iinusoal variety of ^Feldspar in connection with Corundum. This Feldspar 
i have classified as Couzeranite. The crystals are long and vertically 
striated, and generally of a grayish and yellowish gray color. There is 
also in this assoeiated mass frequently Emerylite of afine quality. When 
split into moderately thin plates it is almost entirely transparent, I had 
a small pit dug while upon the grounds and found this vein stone or 
mass apparently in place only two or three feet below the surface. Here 
I found one mass sticking in the surface, principally Corundum, which I 
suppose will weigh nearly or quite five hundred pounds. All that I saw 
and turned over during one day's exploration, I suppose would amount 
to two thousand pounds. There is abundant evidence of veins of this 
character at different points upon the out-crop. 

The difference in the associated minerals here and at the Culsagee 
mine, wiil at once suggest to the scientific reader a probable difi'erence in 
the crystalline structure of the Corundum. There is a marked differenee 
— a difference too that suggests, as I have already intimated, the probable 
existence of pseudomorphism at this locality. At Corundum Hill, (Cul- 
sagee mine,) the general form of the Corundum is tabular. These tabu- 
lar faces are striated both ways or at right angles. They appear to have 
been laid oti' with mathematical precision for an infinite number of email 
cubes. Cleavage is often obtained with great perfection following the 
lines of striation. There appears at the Culsagee locality a strong ten- 
dency in the Corundum to regular erystalization. Small hexagonal prisma 
are common, and even in the larger masses it is not uncommon to find 
two or three faces of a hexagon. One crystal having all the faces of a 
hexagon well defined, has been found, which approximates closely three 
hundred pounds in weight. The prevailing colors here are the Sapphire, 
Ruby and Gray — rarely opalescent in small crystals 

At the Euck creek locality the principal part of the Corundum is more 
massive in its structure, and when faces exist a general interlocking of 
them appears. This structure gives to these masses great toughness, and 
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renders fracttire very difBcuIt to obtain. Some masses, however, are tabu- 
lar in their structure and striated, but the strife are not at right angles 
but cross each other obliquely, giving, when cleavage is obtained, rhom- 
boidal faces and angles similar to that of common Feldspar. Cleavage in 
some specimens is eminently perfect. The prevailing color of the Co- 
rundum at this locality is gray and blucish gray, with much lees of the 
regular Sapphire, than at Corundum Hill. This Corundum is very hard, 
and usually gives extremely sharp cutting angles. It is a superior stona 
for use in the arts. 

The pink and ruby colored Corundum found at this locality is distinct 
from that described. It occurs in a different matrix, and so far as my 
observation extends, is wholly unconnected with the gray colored variety. 
"While this is the case here, the red variety at Corundum Hill is inti- 
mately connected with the gray and blue varieties. Generally, the ruby 
color penetrates a gray stone from a quarter to half an inch from its sur- 
face, and then gradually disappears. At the Buck creek locality the color 
is solid through the whole stone, and I have hope, when the Spring opens 
to find valuable specimens of it. 

I have not discovered any cubic or octohedral minerals at this locality. 
The law of crystahzation prevailing here seems to be the rhomboidal, 
and I repeat, what I have already said, that there is probably a change 
going on in the Corundum at this locality and pBOudomorphism may pre- 
vail here. This is, at least, an open question for scientific investigation 

Were I in a position to make a close, practical and systematic investi- 
gation of the entire Chrysolite zone, there are strong probabilities that 
other and valuable discoveries might be made in this rare and interesting 
miners]. I know of its existence for a distance of one hundred and 
twenty or thirty miles along the zone, but having passed over the line of 
out-crops hastily, and not being able at my own expense to investigate 
the respective localities, I am unable to eaj whether it occurs in quantity 
at any other locaUties than the two I have discussed in this paper. Such 
examination as I have suggested would perhaps develope gems of Euby 
and Sapphire, and Diaspore, another rare and interesting mineral. 

I have given a brief outline of the immediate geology along this zone 
of Chrysolite dikes and a statement of the principal minerals that occur 
on the Corundum bearing out-crops. ' I have described as, near as practica- 
ble the mode of the Corundum's occurence and also the minerals imme- 
diately associated with it. I have stated the facts plainly, avoiding 
technicalities as much as possible, for the benefit of the general reader, 
and I hope that I have, in this paper, contributed something to the char- 
acter of the grand old North State for mineral wealth, 

C, D. SMITH. 
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The most striking general feature of the table is the predominance of 
westei'ly winds in all the diviaious, and at nearly all the stations. A 
little closer inspection discovers that this predominance is most decided in 
the western region, and very slight in the eastern. It is worthy of note 
further, that while the winds which make up this result, in the average 
for the state, are nearly equally distributed to the three octanfi?, S. W., 
W,, and N. W., with a slight plurality of days to the tirst, in each of the 
different sub-divisions, it is dne to the preponderaneo of a different 
octant, viz : of the S. W., in the eastern ; N. W., in themicJdle ; andW., 
in the western section ; this preponderance being very marked in the 
last case. After the westerly winds, it will be observed that the next 
class in order of frequency is the northerly, except on the immediate sea- 
coast, where the preponderance passes to the southerly, from the great 
frequency of the winds from the S. W. ; and the most infrequent in all 
sections and at nearly all the stations, are the easterly winds. And if 
only the E. octant is considered, it will be seen that in the general average 
for the State, tlie prevalence of this wind is limited to about two weeks ; 
and if two stations be omitted, the average would fall to 11 days in the 
year for all the others. But at Franklin this octant is credited with a 
nnmber of days only second to that of the W- ; and at Wilmington it 
reaches nearly a month. 

If the distribution of the winds be examined in reference to the sea- 
sons, it appears tJiat in tlie State as a whole, tho S. W. wind is prepon- 
derant in the spring and summer, and in the antumn and winter the N. 
W. and N. E. octants divide the sway with it almost equally ; and the 
same statement holds for the eastern section with a more decided empha- 
sis on the first of it, wliile in the middle region the prevalent winds are 
those from the three westerly octants with the northeastern, the N. W. 
having the advantage in spring, autumn and winter, theS. W. (slightly) iu 
summer, the N. E. direction being more common in autumn and winter 
than the S. W., and of almost as frequent occurrence in spring and snmraer. 
In the westem division the most common wind in all seasons is that from 
the "W., its preponderance being most decided however, in winter and 
spring. 

If the stations be considered individually, the most remarkable local 
peculiarities are, the prevalence at Boone of winds from the W, fully 
two-thirds of the year, at Lenoir the predominance of theN. W., at 
Greensboro of the W., and at Nowbern of the S. W. octant ; and the 
occurrence of E. winds for nearly two months at Franklin, while at Ox- 
ford this octant is wanting altogether. 

These are some of the salient points, obvious on a cursory inspection 
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the rocks and tlie mineral deposits found in them. Begfning upon the 
north and coming in regular order towards the Blue Eidge, we have first 
the Taconie or oldest sedimentary beds. This series enters the State 
from Georgia and Tennessee, striking through the northwcBtern purt of 
Clay county, and the central part of Cherokee, continuing through Swain, 
the northern parts of Jackson and Haywood conntiea. 

The members of this series are quartzite, Limestone (marble) clay 
slate, and drab colored Taleo-mieacions slates, with occasionally a solid 
conglomerate. There is a central belt or zone in this series extending 
from the'Georgia State line through Chorbkee connty, that has a wonder- 
ful grouping of minerals in it. Tliis zone passes from beyond the Notley 
river in a north-east direction, crossing the Iliwassee at Mnrphy, and 
passing up "Valley river to its head, and thence through the corner of 
Macon and into Swai'n. There is nearly thirty miles along this zone 
that abounds in Iron beds. The ore is a brown hydrated oxide. It ex- 
its in great abundance. The beds are numerous, and the out-crops indi- 
cate exhaustleee quantities. Tlie ore is rich in metalic iron, and the 
metal has proved to be of superior' quality, vvcll adapted to the manufac- 
ture of car wheels, &c. In immediate proximity to the iron ore ave beds 
of Agalmatolite — a' superior soapslone for lining blast furnauecs. It also 
makes a good lubricator for heavy machinery, as well as superior tips for 
gass burners. Associated with the iron and soapstone, are nnmerous 
and continuous beds of marble. This marble will be valuable as a flux 
in the reduction of the iron ores. It possesses one advantage as a Hux. 
It is almost pure. Lime, being' destitnte of magnesia. "While this is true 
of the Cherokee marble, the Limestones generally that occur with iron 
ores in the Silurian and Carboniferous periods are more or less doloraitie, 
and are therefore more or less refractory in the iire. Hence, ia the re- 
duction of the Cherokee ores, with wood coal as fuel and the marble as a 
flux, the best results must be obtained in the production of pure iron. 
The marble, besides its value as a finx, cannot fail to be valuable aa an 
ornamental stone. It occurs of great beauty and excellence. The quality, 
at the respective localities where it crops out, differs maierialiy. At 
number six, near Murphy, there is a grey, marble, susceptible of a high 
finish. , At Marble branch, three miles from Murphy, there is white mai'- 
bie of good quality from wliich tombstones have been manufactured. At 
David Taylor's, some twelve miles up the Valley river from Murphy, 
there was some beautiful white mai'ble raised several years ago by parties 
who were searching for metalic veins. Tbo other out-crops along the 
river have not been specially examined, until reaching Mr. J. T. Young's 
two miles above Yalley Town, where there is Sn out-crop yielding a 
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well being, and to that variety and proiJuctivenese of industries which is 
mo3t conducive to tiie coUectiYe prosperity of a people. 

Sanitary. — And as to salubrity, it must be evident to any one who has 
considered the topographical features of the State as hereinbefore de- 
Bcribed, and the prevalent tlimatie conditions, as developed in the present 
chapter, that the eonditions of insalubrity cannot exist otherwise than 
locally and ezeoptionally. And tho case becomes still stronger when the 
underlying geological etrueture is taken into account, which is almost 
every where favorable to ready and complete drainage, so that the waters of 
the most copious rains disappear from the earfaee in a few hours at most. 
And the sanitary statistics of the United States census reports show that 
the death rate for this State for 1870, for example, is much loss than the 
average for the United States, — leas than one per cent, against an average 
of more than one and a quarter, and if the comparison be carried back 
to include the reports for 1860 and 1850, the rates are still in nearly the 
same ratio, viz : 1.14 to 1.31 ; and as has been stated already in another 
connection, 80 far as concerns one of the most prevalent and fatal affec- 
tions, consumption, one of the two small areas of total exemption in the 
whole United States is found in North Carolina ; and if the figures which 
express the ratio of deaths from this cause to total mortality, for the en- 
tire State, be compared with the average for all the states, the contrast 
will be found not less striking than that of the general averages above 
given. 

BOTANICAL. 

It has long been known to botanists that the territory of .North Car- 
olina \ reuei ts o e of the finest fields in the United States for collection, 
on accomt of the great variety and interest of its vegetable productions. 
Many plii ts of i orthern habit, such as are common in the White Moun- 
tains lor exati] le and along the northern lakes, find their southern geo- 
grapl icill mitin tl e mountains of this State ; and quite a number of others 
spread from the Gulf and the Mississippi Valley to the Cape Fear and 
even to Pamplico Sound. So that the liora of this State is continental 
in character and range, combining the botanical features of both extremes 
as well as of the intermediate regions. 

The resaltfi of the preceding discussion of the climatology of the State 
furnish ample explanation of the fact. The close connection between 
climate and organic life, and the decisive control which meteorological 
conditions exert over the whole character and range and form of its de- 
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ence to >tli6 .development of ..Manganese. I am opinion, however, that 
workable cLiiantity of it may be found in that zone. 

There is upon the lands of the late Capt. N. S. Jarrett, in the neigh- 
borhood of the red marble locality, an intereating locality of Chalcedonie 
quartz, such as is used in the manufacture of Burr-stonee. It has the 
appearance, in the bluff where it shows itself, of existing in large masses. 
No excavation has been made, however, to determine whether large 
blocks of sufficient size can be obtained for the manufacture of solid burrs- 
It has the appearance, however, of yielding such blocks, 

A few weeks ago I saw, for the first time, on Yalley river, a fine, well 
laminated bed of Itacolumite {flexable Sandstone.) The day was too far 
spent for any extended exploration. It has a lithological relation favora- 
ble to the existence of Diamonds. I, however, mention it here as an 
example of the wonderful grouping of the Valley river zone. 

No investigation of the Valley river range has been made further 
Northcast-ward than the mouth of Nanteyalee. I cannot, therefore, give 
any reliable information as to the mineral resources ]S'orth east- ward from 
that point, on that range. 

Immediately succeeding these Taconic beds, in , descending order, is .a 
range of Aluminous Mica ahales. I so name them because they abound 
in Staurotite and Kyanite, and being rich in Pyrito, are constantly disen- 
tagrating and decomposing where they are sufficiently exposed. This 
decomposition results in a hydrous compound of Iron and Alum. This 
range of shales passes through Clay, Macon, Jackson and Haywood. In 
the latter county it, however, pinches or slabs out after crossing the 
Pigeon river. At this point, and up the Pigeon some five or six miles 
Southward a duplicate bed sots in rather abruptly and extends on the 
same direction through Buncombe and a portion of Madison, but slabs 
out in Taneey. This belt is not rich in Metalie ores, but compensates 
for this barrenness, in the Alumina it yields to the soil. Much of the 
fine wheat land of Haywood county owes its superiority to this fact. Por 
while Alumina enters very sparingly into vegetable structure it posgesaes 
awell known property of absorbing and retaining moisture, and of giving 
tenacity to the soil. 

Succeeding these beds and overlying them in the inverted order which 
tlie rocks here have, set in the great Gneiss beds. About midway 
between the Aluminous shales and the summit of the J51ue Kidge, the 
character of the Gneiss is marked and peculiar. It abounds in rose 
colored Garnets. Indeed, I have seen localities where the garnet had 
replaced the quartz and Peldspar, making a garnetoid rock, composed of 
black mica and rose garnets. Some of this rock makes handsome cabinet 
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Specimens. It is a noteworthy fact that wherever we find this rose 
colored garnet in the Gneiss, we invariably find snlphnrets of Iron and 
Copper. This rock ia evidently the source of the Copper of this belt, 
because the veins that have been developed are inclosed in it and Syenite, 
some of which also contains the same variety of Garnet. Following and 
in the center of this garnetic Gneiss there. has been some igneous dis- 
tui-baneee, doubtless at an early period after the Gneiss beds wore np- 
heaved and turned upon their edges. There is a system of Chrysolite 
dikes in this particular zone extending from the north-east corner of 
Mitchell county to Track-rock, in Union county, Georgia, a distance of 
about hundred and ninety raiies. It perhaps continues through Georgia 
into Alabama. Indeed, I explored a similar system oi Chrysolite out- 
crops in Tallapoosa county, Alabama, holding ihe same relation to the 
axis of upheaved and the Taconic beds that tliey do here. These dikes 
occupy » narrow zone throughout the entire length. The out-crops, 
however, while numerous, are at intervals, so that there is no continuous 
bed of Chrysolite or Serpentine, These Chrysolite dikes bear Corundum 
at various localities. During tlio hasty examination which I made of the 
localities in Mitchell I was unable to find Corundum. I was unable, also, 
to detect some of tho more intimately associated minerals. Through 
Yancey my explorations had a similar result, with the exception that at 
one locality where, it was alleged, a handsome piece of bine Corundum 
had been picked up. There I obtained by panning the sands of the 
branch some very small fragments and crystals. The general absence of 
Tourmaline, Horcblend, Margarite, Chalcedony and Eipidolite led me to 
suspect that but little Corundum would be found on those out-erops I 
examined. 

Passing into Madison county, on the waters of Little Ivey, there exists 
Corundum on the lands of Wm. Carter, about one mile from Democrat 
post-office. At this locality it is associated with Margarite, Tourmaline 
and Eipidolite.' I gave instructions to the parties, who held a lease on 
the property, huw to prosecute their search, and have since learned that 
they succeeded in finding a small vein. There are no ont-crops of interest 
in Buncombe until we reach the valley of Xew Found creek, on the west 
side.of the French Broad river. There, on th& lands of Mrs. Lather, I 
found a small specimen of the mineral My examination of other out- 
crops in the same neighborhood were unsuccessful. At the head of New 
Toniid. creek the line of dike fissures enters Haywood CQunty and passes 
down Korth Hominy creek two or three miles. On the lands of Mr. 
Enoch Hall I found Corundum in small fragments, having Eipidolite as 
the associated mineral. The out-crop at this locality is small, covering 
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only a few acres of ground. In Mr. Hall's neighborhood some parties 
■were testing for Mica and fonnd a small vein of Corundum aBSOciated 
with Mica and Albite. This vein, however, is in elose'proxiraity to the 
Chrysolite on Mr, Hall's lands, and constitutes the only instance in, which 
I hare found Corundum Outside of Chrysolite rock. I have not been 
advised for over a yearas to whether the parties operating upon the prop- 
erty have found it in sufficient qiiantity to render it an object ot com- 
mercial interest. 

On entering Jackson county, the Chrysolite crops out at several points 
along the Scott's creek valley, aud on the Tiickasegee river, at Webster. 
At all the localities in this county there exists a good deal of Eipidolite. 
At one I found Margarite, at two others Bronzite, but at none of them 
did I find Corandnm. My examinations were, however, altogether too. 
hasty to ho satisfactory. I am impressed with the belief that this rare 
and valuable mineral will yet be found in Jackson. Near the dividing 
line, between the counties of Jackson and Macon, and within Macon, the 
Chrysolite crops out again. Here a little Corundum has been discovered. 
There are several out-crops down the Ellljay valley, and at Lylee' mill 
there has been quite a quantity of fragments and sections of crystals 
washed out, besides the discovery of some massive Corundmn. Gen. 
Clingman operated upon this property at one time for Sapphire and Ruby 
gems. I have never understood whether he found any, precious stonos or 
not. I think this property is worthy of a more thorough and scientific 
investigation. Passing from this locality to the Sugar Town valley, wo 
come to the Jenks mine. Here ^he first discovery of Corundum was 
made west of the French Broad valley, and inaamuch as much has 
been said about this discovery, I shall forbear any account of it in this 
report. The property was purchased by Col. C. "W". Jenks, for Capt. E. 
B. Ward, of Detroit, Michigan. At the time this purchase was made 
about one thousand pounds of Corundum had been dug out near the sur- 
face, and a portion of it sold to Mineralogists for cabinet specimens. Three 
veins had been cut at a few feet from the surface, and some handsome 
crystals obtained. ' The Chrysolite out-crop at this locality is embraced 
within twenty-five acres of ground. Corundum was^found^at numerous 
points over the whole area of out-crop, and masses were obtained weigh- 
ing as much as forty pounds. Following the digging done by Mr, H. M. 
Crisp and myself. Col. Jenks' workmen obtained from the vein a crystal 
weighing three hundred and fifteen pounds. The hexagonal faces were 
well defined upon it, and while the principal part of it was gray, there 
were portions of it of sapphire bhie and ruby red colors. After the dis- 
covery and mining out of this crystal I know scarcely any thing of the 
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Operations upon tlie mine. Ool. Jenks enclosed the grounds and allowed 
no one to go within the enclosure without a written permit from, tlie 
superintendent. He has kept the results of his operations concealed from 
the public. I made application to Col. J., through his superintendent, 
for permission to examine the mine with a riew to reporting upon it for 
the State. He granted permission, with the restriction that the report 
should be submitted to him for his approval before it should be given to 
the public. Under such restrictions I deeliued to examine the mine at 
all. I, however, have confidence in the value of the mine, baaed upon 
my observations previous to the sale of the property. The Corundum at 
this locality has Hipidolite, Tourmaline, and Margarite as its immediate 
and most intimate associates ; besides these there are Chalcedony, Chro- 
mite. Spinel, Actiuolite, Asbestus and Anthophyllite upon the mining 
grounds. 

It is unpleasant to bo excluded from informatiou which the State is 
entitled to and the scientific vforld desire, in regard to this mine, and I 
am sure public opinion will not approve a policy which has deprived 
them of it. On three or four different properties in the same neighbor- 
hood, Corumdum has been found and a strong probability exists that val- 
uable crystals may be found upon them. The line of out-crops crosses 
the mountain which divides the Tennessee valley proper from the Sugar 
Town valley. On reaching the Tennessee valley the disturbing forcft 
seems to have scattered and the dikes are therefore scattered. This may 
he attributed to the configuration of the Blue Eidge at the head of the 
Tennessee river. Here the ridge forms a considerable curvature around 
the head of the river, and tending nearly north for eight or ten miles 
forms a junction with the Nanteyalee chain whichjs one of the tranverse 
chains forming one of the peculiarities of onr mountain system. Had the 
axis of disturbance which caused this system of dikes continued upon a 
direct line as it has done to this point, then it would have entered the 
central mass of the Blue Kidge beyond the Nanteyalee chain. The dis- 
turbing force here conformed to the relation it held to the ridge from 
Mitchell county to the Tennessee valley, a distance of an hundred and 
thirty miles, and shifting to the northwestward, reappeared at Buck 
creek, a tributary of the Nanteyalee, holding ite relative distance from the 
summit of the Elue Eidge. 

On reappearing it has produced the grandest mass of Chrysolite rock 
in the States of this Union — perhaps in the world. The out-crop is a 
mile and a half in length and covers at least four hundred acres. While 
all the other out-crops described are inclosed in Gneiss, at Buck creek it 
is inclosed in a Hornblendic rock. Over the whole area of this Chrysolite.. 
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bed Corundum has been found, some masses of which will weigh 
from three to six hundred pounds. One vein has been opened from 
which a good hand can now raise from three-quarters of a ton to a ton 
per day. Trom some tests that have been made, other veins are known 
to exist. These veins yield principally grey Corundum, having great 
hardness and toughness. The immediate associates of this grey Corun- 
dum are Margaritc, Ripidolite, Zoisite, Albite and Horublend, (the variety 
Arfvedsonite.) I have obtained specimens containing all these minerals 
together. It is a noteworthy fact that no Tourmaline has yet been found 
here. Eunning through the center of this Chrysolite out-crop there is a 
green Diorytic rock composed of Smaragdite and Albite, forming a nar- 
row zone. This rock bears a pink or pale red Corundum of great 
beauty. I have also obtained a few specimens of it of a deep pure ruby 
color. I have also obtained some specimens of this rock that contained 
in addition to the red Corundum, a beautiful sky-blue Kyanite. Corun- 
dum has been found scattered over the whole area of the out-crop, Ae- 
tinolite, Eipidolite, Anthophyllite, Vermiculite, Picrolite and Chalcedony 
(sparingly) exist here in addition to the other minerals mentioned. This 
locality, when I first discovered Corundum there, was in Macon county, 
but now lies in Clay, the county line having been changed. \ 

Crossing the mountain to the Southwest Chrysolite crops out again on 
Licblog and Shooting creeks in the Hiwaesee Valley. At Mr. Tipton's 
on Licklog, Corundum of pink and blue colors occurs ^wrapt up in a sort 
of hydrous silicate of Alumina and Magnesia. At Mr. Dodgen'son the 
same creek a like colored Corundum occurs with Eipidolite. Then in 
the Shooting creek Valley it occurs on the lands of Mr. James Kirby 
with Hornblond and Ripidolite, and also on the lands of Amos Ledford, 
Lucius Ledford, Samuel Hoghead, and H. M. Penland, associated prin- 
cipally with Eipidolite and Tourmaline. Here the zone eroesea the 
Georgia State line, and Conindum occurs at several localities, the associ- 
ted minerals being Eipidolite, Margarite, Tourmaline and Arfvedsonite. 

In the South-eastern corner of Jackson county upon the South side of 
the Blue Eidge, near the base of Hogback mountain, there exists' a 
Chrysolite out-cj-op upon the lands of Capt. Thos. D. Johnston, where 
Corundum has been found. Several hnndred pounds were obtained from 
some excavations made. Amongst this Corundum were some handsome 
specimens of red and Opalescent colors. It has a remarkable and easy 
clearage and moles very handsome cabinet specimens. The associated 
minerals are Margarite, Tourmaline and Eipidolite. When I visited the 
locahty aeveral months ago the excavations were in such condition that I 
13 
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could not see the vein or form any definite ofiiniou of its capacity or 
character. Ttie o-nt-erop, howe^*er, covers severa! acres of ground. 

This diseovery of Corunduai is not withont its value to the arts. In- 
deed, as an albrasive it has no superior except the Diamond, and its de- 
velopement and general introductSon as an abrasive will enlarge the de- 
mand for it. Along the zone of these Chrysolite dikes, it will, I have no 
doabt be developed in large quantity as the demand for it inereaees. 
Besides this general use for it in the arts, I have reason for believing that 
gems of Sapphire and Kuby of great value will yet be found, 

Ohromite, or chromate of Iron occurs in the Chrysolite rocks through- 
out the entire range so far as I have examined it. I have never been 
upon an out-crop of this rock which did not contain crystals of Chromite 
inibedded in the rock. At a few localities it has been observed in con- 
siderable masses. On the mine fork of Jack's creek in Tancey connty, 
Chrome ore crops out on a Chrysolite ridge, where from the angular 
character of the blocks there are good reason to suapeet that a vein exists. 
I have obtained specimene at that locality quite free from foreign matter 
and rich in Chromium. Near the town of Webster, in Jackson county, 
there also exists Chromite. Many years ago when I first examined the 
locality, there were masses upon the surface of from one to two hundred 
pounds weight. It was destroyed for concealment, or used in building a 
road by the connty authorities, so that very little can now be seen upon 
the surface. During my last examination, however, I found a vein of it 
exposed in a gulley. This vein is enclosed by Chrysolite. From what 
I know of the large angular blocks that once lay upon the surface and the 
dharaeter of the small vein I have recently seen, I think that a valuable 
deposit of this ore exists here. At Col. Jenk's Corundum mine in ITa- 
Con county, I obtained several masses of Chromite of eight or ten pounds 
weight previous to the purchase of the property by Col. J. At several 
other points I have often found small lumps of it from the sizo of a pea 
to that of a hen's egg, No special search, however, has been made for 
it, owing to the remoteness of the localities from railroad transportation. 
There is one other rare mineral that occurs with the Chrysolite at Web- 
ster- I allude to Genthite. This mineral contains a large per cent, of 
Nickle. It has the appearance of a hydrous silicate, and occurs in seams 
of serpentine, sometimes a quarter of an inch thick. It also occurs in a 
very porous Chalcedony. The contrast between the green Genthite and 
the white Chalcedony makes a rock of rare beauty. There are also spec- 
imens of Bronzite at this locality. 

There are numerous granite dikes all along the range of Chrysolite 
dikes, the granite dikes, however, taking a wider range than the Chryso- 
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Ijte .dikes. I w^^aj-d ;tihese granite ,dil';es as of tbe eame age of ihe <3hrye- 
oiite,. They are bo^ dae, no doubt, to the sagie dietarbing forGe. This 
BewaB evident from the ehrystaline character of the .(JneiBs enclOMng 
them. The granite dike matter is often iwcll defined, and very distinct 
from ,the enclorang wall ,ro^. I observed in the Glarissa Bnolchanon 
mine, in Mitchell, — a mine opiated by Capt, J, K. Irby, at the time of 
my visit in the summer »f 1873 — that the walling remained, very often 
unbroken, when the vein matter was blasted out. 'That mine, when I 
saw it, was a fine example of a dike iiseure filled with a coarse granite. 
Indeed, true mica mines belong to theee granite dikes. I have visittd 
quite a number of working all along ,the belt from Mitchell to Georgia, 
and have not yet seen a good productive niine of mica, only where tbe 
evidence was clear as to the dike character of the vein. Nor do these 
well defioed veins invariably make productive mines, for the reason that 
eome fissures are filled with barren matter, while in others the law of 
crystalization acted on a ranch larger scale in one than in another. It is 
worthy of special note, that where, for example, the hexagonal faces of 
the mica crystals range from one to three inches, this law as to size holds 
good in -that vein. Again, when the prospeeter finds mica in his vein, 
having what the miners call a straight edge, which is only one face of a 
crystal of mica, say six inches in length, though the remainder of the 
ciiystal may be rough and irregular, he .may be pretty certain that the 
vein wiU yield blocks of good size, and the only remaining question with 
him is as to quantity and quality. Some dikes eeem to have been filled 
with something like equal proportions of Feldspar, Quarts and Mica, and 
it sometimes so happens that a large per cent, of tho mica in a vein has 
been very imperfectly crystaliaed, the platep interlocking, niaking a sort 
of gnarled mass, rather than regular transparent plates. These facts 
should be borne -in mind by prospecters for mica mines. A. good deal of 
money has been spent upon large seams of Feldspar, which occasionally 
occur in Gneiss rock. Some times a few blocks or crystals of glass are 
obtained of respectable size from these seams. But they being a part of, 
and incorporated with, the other elements of the Gneiss, are unreliable 
and in no instance have made. valoable mines. Another thing to be con- 
sidered is the Kthological character of the rocks in which the dike veins 
oceiir. At some localities the walling is altogether Gneiss, at others one 
wall is Gneiss and the other Syenite ; and again, I have seeUithe walhng 
a sort of Chlorite shale having Hornblend inits composition. My obser- 
.vations have brought to light an .important fact in connection with these 
respective wallings to regular Mica veins. Wherever one of the walls 
is Hornblendie rock the Mica is more liable te ibe specl^ed by Magnetite 
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than if both walla are pure crystaline Gneiss, and it is almost invariably 
the Gase that when a vein 13 walled with the kind of shale just mentioned,, 
the Mica is so much impregnated with Magnetite ae to be unfit for tlie 
ordinary commercial uses. There is another feature of these granite 
dikes worthy of note. The Eeldepar in some of them has heen decom- 
posed and constitutes Kaolin. "Where the Peldspar is in this condition, 
other things being favorable, the Mica is usually well erystalized and of 
good quality, though other veins, where the vein matter is solid, yield 
largely of Miea of good size and quality. 

The Mitchell county mines when I visited them in the summer of 1873, 
promised good results. Operations were carried on upon some four or 
five mines in the neighborhood of Eakeraville, perhaps the most impor- 
tant one being the Sinkhole mine, the property of Messrs. Heap & Clap. 
The vein at this locality is a soft one — the Feldspar being in a decom- 
posed state. Most of the work done upon this vein has been with the 
pick and without blasting. The yield of mica has been large, and the 
quality excellent. The vein is perhaps half a mile in length, and at the 
time of my visit gave no signs of diminishing in depth. If the water can 
be controled it is valuable property. An interesting feature of this mine 
is the ancient work done upon it. Large excavations have been made by 
some ancient race of people of whose history we know nothing. They 
evidently did the work for mica, because the vein does not bear any me- 
talic ore. Moreover, nothing but fragments of mica have been found in 
immense dump-heaps, while the vein yields an abundance of large sized 
mica. The race must have been one possessing a considerable degree of 
civilization, and certainly attached an economical value to the mica. 
There is, however, no trace of evidence as to what use they applied it. 
They were of the race of mound builders, and their occupancy of the 
country eonld not have been later than the days of the Toltecs. 

I have been informed that other evidence of old workings exists in 
that section. 

I cannot speak in detail of all the mines in Mitchell. That section is 
evidently rich in mica. Two mines are mentioned in Yancey as profita- 
ble for working. The mine of Jos. "W". Gibbs on south Toe river, about 
eight miles south-east of Burnsviile, was not fully open at the time of my 
visit. The vein seemed to be large, some eight or ten feet in thickness, 
and in proportion to the cnbie feet worked out yielded one pound of 
trimmed mica to every three and three-elevenths cubic feet of the vein 
worked out. I have recently been informed that Mr, Gibbs is still ope- 
rating with profit upon the mine. 

The Kay^raine, situated about four miles south-east from BurnsviUej 
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has been extensively worked. At the time of my visit, two companies 
of hands were operating npon different sections of the vein. I was in- 
formed that the yield at that time was from one to one and a half pounds 
of trimmed mica per day to the hand. This vein is an interesting one. 
The fissure is a zigzag np the face of the mountain. At least such was 
the appearance presented by the different openings and driftings upon iL 
None of the works had been carried to any considerable depth. This 
mine has, however, been quite a productive and remunerative one, and 
first and last has yielded a large amount of good merchantable mica, I 
obtained from the rubbish of the mine some very fair crystals of Beryl, 
and was informed by the workmen that the owner, Mr. Garrett Kay, had 
collected quite a number of handsome crystals. Columbite also occurs in 
this mine. My search, however^ through^the rubbish was rewarded with 
obtaining only two small crystals. 

My impressions in regard to the Ray mine were that the proprietor 
ought to have a deep shaft sunk upon the vein. This would settle the 
question raised in my own mind asjto whether the vein bears Tin or not 
There are some reasons in my mind for suspecting that Tin may possibly, 
exist at that locality. Where the whole operation has been one of profltj 
the proprietor eonld well afibrd to settle the question in the way Bug-, 
gested. 

After leaving Eurnsville and following the rauge South-westward, on 
reaching Madison the rocks become Chloritic and Slaty, and in and 
through Enncombe still more so. I have not been able to find any well 
defined dike fissures filled with granitic matter in these last named rocks, 
and was not therefore, favorably impressed with Madison and Buncombe 
as a district likely to prove a good Mica mining section. Nor have I 
learned that any profitable mine of this mineral has yet been found in 
either of these counties. A party did make an opening near the bead of 
Swanannoa with fiattering prospects, but the last information I had from 
tliem they had ceased operations. On reaching Haywood the rocks be- 
come more crystaline and the prospects better for granite dikes. A 
mine has been opened about five miles South of Waynesville and is being 
operated by Messrs. McOampbell & MeLung, of Tennessee. I did not 
visit the mine but gathered the following facts from Mr. McCampbell. 
The mine is on lands belonging to the heirs of the late Jas. K. Love of 
Haywood county. There are two openings npon the vein which he de^ 
scribed as being one hundred feet wide and one hundred yards in length. 
It is a granite vein. The largest sizes of trimed plates of Mica obtained 
from the mine are 9x11 inches and 6x15 inches. It is but seldom that 
plates of this size are obtained. This fact speaks well for the mine. Five 
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hands in one montli produced five fauhdred aiid fifty pounds of trimed, 
merchantable Mica. This waa Over foyp poands per day to the band, li 
similar results caa be realized the year aronnd it would certainly make a 
haiadaome businese. There are other flattering prospects in Haywood 
cOTinty, 

Passing into Jaekaou there are increasing evidences of dike fissures, and 
the general character of the roeka is more favorable to Mica mines. Sev- 
eral veins have been opened in the county and a good deal of Mica taken 
out ani shipped, but I am sorry that I cannot give any definite informa- 
tion as to the status of operations ttpon the mines at present. There is, 
however, strong evidence that Jackson county will prove to be valuable 
as a mining district for mica. The range passes from Jackson into Macon 
eonnty. In this county granite dikes are more numerous than in any 
other county 1 have visited [excepting only Miteboll. There are several 
openings in this county. The first made and worked ia a mine at the 
head of Gowee creek, now owned and operated by Mr, Brooks, a gentle- 
man from the State of New York. This mine has yielded a large amount 
of Mica of good quality and of average size. The crystalization of the 
Mica is firm and ita average and color good. The proprietor is not 
operating a large force upon the mine at present, having divided his 
forcea for the purpose of prospecting upon othei- properties. This vein, 
which is called Mica city, is evidently a fisure vein. It is located in 
Gneiss, and the Gneiss at this place bears copper. Indeed, there is in 
the quartz and feldspar that make up the Mica vein, a smaller vein of 
Pyiite which is magnetic, that bears some Copper and perhaps a little 
Niekle. In the immediate neighborhood, and on the same range, there 
is a wein in Gneiea rock that contains Argentiferous Lead, Zinc Blend, 
Copper Pyrites and Pyrrhotite. I mention this in connection with this 
Mica vein because it renders that locality nnuBually interesting. 

West of Mica city and on the western side of the Tennessee river, there 
is another locality where Mr. Brooks ia opening for Mica v^ith flattering 
propecta. Near the Watauga gap, and not exceeding a quarter of a mile 
from the State road, is a locality koown as rocky face- Here considerable 
work has been done and several hundred pounds of merchantable Miea 
taken out. Within the last yeiar this property changed hands and from 
some cause Unknown to me has not been operated upon since the change 
was made. 

About one and a half mites from Frankhn a mica vein has been tested 
on the lands of Dr. B. W. Moore. The vein is located in Gneiss, and 
bears the marks of a regular dike. In power it is about six feet with 
branches. It is Feldspar with a central quartz vein. The Mica usually 
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lies in the Feldspar near — often along eido of the q,uartz. I saw one 
crystal, iisuallj called block, -which weighed upwards of eighty pounds. 
The glass obtained at this mine is of excelleTit quality. It promises to 
be a productive and valuable veie. 

West of !Frantlin, twelve or fifteen miles, there are flattering prospects. 
Large masses of Mica are seen at the surface of a vein traversing Gneiss 
rock. Thei-e are in the county many other localities that promise fa- 
Torably, but which have not yet attracted prospocters. 

The constantly increasing demand for Mica must lead to a raore regu- 
lar and systematic method of mining for it. This industry is destined to 
become more general and remunerative in the counties west of the Blue 
Eidge. 

In discussing the question of copper, I must pass over the same zone 
in which Corundum and Mica are found. The peculiar character of 
Gneiss, already described as abounding in rose colored garnets constitutes 
the copper bearing zone with a single exception, which will be pointed 
out. I have not explored Mitchell county for copper. It may be, how- 
ever, that it exists in that county. When there last Summer, I passed 
over a remarkably heavy Trap dike. A few miles from Bakersville, on 
the road to Jaek's-creek, I first saw it and traveled upon it for several 
miles. I was told by the gentleman, with me, that it constituted the prin- 
cipal rock on the Pumpkin-patch mountain, and extended for several 
miles north-eastwards. I traveled upon it for several miles south-east- 
ward. I did not see the rock formation on the northwest side of it. It 
may bo that approximating it on the north side copper or magnetic iron 
will be found. I am not sufficiently familiar with the geology of Madi- 
son to say whether there arc favorable prospects for copper in that county 
or not. I once visited a locality, near the head of " Big Ivey," which 
presented some favorable out-cropping for copper. I am not, however, 
certain as to whether the locality is in Madison or Buncombe. I know 
of a point only a few miles from Asheville, on whose lands I am unable 
to say, where there is an out-crop deserving of exploration for copper. 
The belt passes into Haywood county, at the head of North Hominy. 
Here on lands, which at the time of my visit, in 1860, belonged to Geo. 
Hall, there is an ont-crop that is in every way flattering for copper. Some 
parties did considerable work Upon the property, but were misled by an 
itinerant mining engineer from the Worth. The gosaan is of excellent 
quality, the vein at the surface large and the walling favorable for a cop- 
per mine. The zone passes down North Hominy to Hall's mills with 
several attractive out-crops between George Hall's and the mill. Eight 
or ten miles southwestward there are out-crops again in the Massey cove 
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and on the Little mountain, in tho direction of "Wajncaville. At these 
localities everything seems favorable for copper. 

At this point I must leave this zone to discuss a copper locality in Hay- 
wood county in an entirely different geology. It is on Wilkin's creek, 
twenty-five or six miles from Waynesville and down the Pigeon river 
towards the Tennessee State line. It is lithologically identical with 
DucktowB, and is in the same geological horizon. When I visited the 
locality in 1860 a considerable amount of work had been done by MeearB. 
Hill & MeCraken, They first sunk a shaft upon the crest of the hill and 
found some pockets of black copper. They then abandoned the shaft 
and drove in a tunnel from the side of the hill. This tunnel penetrated 
the vein into which they cut some twelve or fifteen feet without reaching 
the opposite wall. The vein is ahnost solid Arsenical Pyrite, precisely 
such as constitutes the veins at Duektown, I supposed, without analy- 
sis, that the vein matter contained about tho same per cent, of copper 
that the same material does at Duektown at the bottom of the blaek cop- 
per. At least the copper Pyrites distributed through it appears to be 
about the same. I was assured that tlio ont-erops of gossan extend for 
four miles Worth-eastward, and generally as bold as at the locality under 
consideration. This is the only point outside of Duektown where I have 
seen Duektown duplicated. This locality deserves special exploration ; 
and needs only capital and enterpriee to make it a valuable copper mining 
district. 

After passing Wayneaville the copper belt widens out, the zone we 
have been following, passing into Jackson county at the head of Scott's 
creek. There are several out-crops between this point and the Way- 
chutta mine. Some of these localities have been tested by Messrs. Oram 
& Davies who are the owners of sixteen thousand acres of land em- 
bracing these out-crops. The tests made, developed copper, and I have 
been informed by reliable gentlemen that the veins are of good size, and 
the ore, (Ohaleopyrite,) of excellent <iuality. 

On the head waters of South Eiehland, a zone sita in, in which there 
are out-crops of Gossan. When I examined this section in 1860, I was 
much pleased with the prospects for Copper. Some work had then been 
done on the top of the Caney Pork laid, a mountain dividing the waters 
of Pigeon and Tuckasegee. The prospector had cut a large quartz vein 
which showed handsome copper ore. Along the.spurs of the mountain 
on the Pigeon or Piehland side, I saw two fine Gossan out-crops. South- 
westward from this point, on the waters of Oaney Pork, there are large 
exposures of Gossan in Gunstocker Cave. The zone passes down Caney 
Fork, and crossing the Tuckasegee river, runs into the CuUowhee moun- 
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tain. In this mountain is the Cullowhee mine. I visited and examined: 
the grounds at this mine in 1860. Having lost the notes of that exam-> 
ination, I must rely upon my memory for the facts I ascertained during, 
that examination. My recollection is that the vein opened by Messrs. 
Oram & Davies is about six feet in thickness. The ore is a rich 
yellow copper, (Ohalcopyrite.) Capt. Oram reported to me as the average 
per centum of metalio copper from a box of ore sent to a copper furnace, 
twenty-seven per cent. I formed the opinion when upon the grounds, 
that there exists two parallel veins having cross fissures, making a perfect 
network of veins. This is valuable property, and only needs capital, en- 
terprise and the means of transportation to establish, at that point, a val- 
uable raining industry. Further south-westward is the Wolf creek mine,' 
a property I did not visit after a copper vein was opened upon it. I saw 
samples of ore from it, however, that made a good showing of yellow 
copper. This range passes south-westward into Macon county on the 
waters of Ellajay and Buck creek. I now return to Jackson. The range 
or zone from the head of Scott's creek passes along the range of the 
double top mountain, showing the out-crops already alluded to. On 
reaching Waychutta, there are several out-crops both north-east and south- 
west of the mine. In 1860 the Waychutta mine showed handsome spec- 
mens of green Malachite, copper Pyrites and occasionally some native 
Copper. I have not been upon the grounds since that date and am un- 
advised as to the present condition of the mine. Shell ridge. Buck 
knob and Hornbuckle may all be included in this bolt. Buck knob and 
Shell ridge I examined before any work was done upon either. They 
have proved to be good copper localities. The Hornbuckle I never 
visited, but it has good reputation for its out-crop of Gossan. 

Worth-west of the shell ridge is the old Savannah mine. At this point 
the first discovery of copper was made in Jackson. Here is a good vein 
several feet in thickness of yellow copper. This property is on a trans- 
vorae section of roclte. The Gneiss and Syenite strike off to the north- 
west, and about half a mile from the old Savannah is the new Savannah, 
which has been opened since the close of the war. Messrs. Higdon and 
Buckhanon, the owners of the property, drove in a tunnel and cut the 
vein at twenty-five or thirty feet in depth from the surface. At thispoint 
in the vein there is a mixture of gossan, black copper, gangstone and yel- 
low copper. Good specimens cannot now be obtained, owing to the fact 
that the Pyretous matter of the vein, since its exposure to the atmosphere, 
is in a state of fermentation. The vein, however, is apparently a large 
one, being from eight to twelve feet in thickness. Tho out-crop continues 
for a quarter of a mile north-westward, and also shows south-eastward on 
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tlie lands of Messrs. Oram & Davia. Thfs zona passes north-westward, 
croBsing tRe county line iQ Bet's gap, and shows eopper' at the Oomer 
roci on the head of Cowee creek, in' Macon county. 

The Btw^k knob zona shows in Macon at the Gorbin Inoby where eorae 
copper has been recently obtained The belt here ia broad. On Tesses 
tee and Middle creet, in the southern part of Macon, there ia a large out- 
crop of gossan. On Middk creek, near Cabe's mill, two openings were 
made before 1860, and a large vein cut, hai in this instance, as well as all 
others in tbia whole copper district, so soon as tho prospectors reached 
the upper part of a vein, they ceased to prosecute the work farther. 
When these works were open, I obtained excellent yellow copper ores. 
The ouE-crops extend for the distance of one and a half miles. The prin- 
cipal part of the view belongs to a Cincinnati Company. The Company 
propose at an early day to erect a furnace for the redaction of these ores. 
This is no doubt valuable property. 

Again, there is a locality on Cortoogajay creek, four miles south-west 
from Franklin. This is known as the Patto-n property, and now belongs 
to the Cincinnatti Company. The vein is in Syenite. It is several feet 
in thickness, and at the time it was opened, [produced very handsome 
Chalcopyrite. South-westward, at the base of tho Nanteyalee mountain, 
there is another locality known as the Waldrope property, where copper 
occurs, with a fair prospect of a valnable mine. 

The whole belt crosses the JiTanteyalee mountain and into the socith- 
east corner of Clay county. Tho section is very mountainous and I have 
not explored it. The zone, however, shows on the west of the mountains, 
in Towns county, Georgia, where there are valuable eopper properties. 
In passing over the belt I have only referred to sneh loealtttes as are 
known to produce copper. There are quite a numher of localities where 
I have no doubt valuable deposites of eopper exist. A noteworthy fact 
which I have learned is, that the ores on this entire zone in North Caro- 
lina are remarkably free from Arsenical impurities. This will certainly 
add to their value when the time comes for their manipnlation in the 
furnace. The hopes of our people have been so often blasted aa to the 
prospect of railway transportation, that the works at all the copper local- 
ities are in a state of dilapidation and it is very rare when a man can he 
fonnd who will take the trouble to furnish a dozen pounds of ore as 
samples. 

Magnetic iron exists at numerous points in the cotintiea west of the 
Bine Eidge. Lithologically considered, it is not confined to one class of 
rocks, but has a wide range in its distribution. My explorations in refer- 
ence to it have been limited. I have, however, gathered some facts that 
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lead me to believe that valuable deposits of it exist at several points. 
The first range to be noticed in tlie order I propose to myself is tlie 
Spring creek ranga. I have riot vtsited the Spring creek seGtlon, 
but havo seen samples of Magnetite from three or four localities 
that were highly magnetite. Some parties, were, a year ago, pro- 
specting near the head of Spring Creek, but I have not heard the 
result. I am also unacquainted with the geological relations of the ore 
in that eection, but h»ve no doubt it is in or at least in close proximity to 
the quartzite belt that crosses the Trench Broad river at the Warm 
Springs. The general strike of this rartge is in- the direction of the head 
of Spring creek. A few months ago I visited a locality at the head of 
Kne's creek, liot exceeding a half mile from the head of Spring creek. 
Oq the western, or Fine's creak side of the mountain, I found Magnetite 
drifted from toward the crest of the monntain. The specimens picked 
up were quite angular, and bearing other marks of having been detached 
from a vein. I also found fragments of Trap rock with the ore. Passing 
down Fine's creek some two miles, and crossing a spur of the mountain 
to another fork of the creek, I crossed a large Trap dike where I found 
some fragments of Magnetic ore. There I learned that at the head of 
that fork of the creek towards the head of Spring creek there was a fine 
show of the Magnetite upon the surface. I did not visit this point, the 
day having been nearly spent, I hastened on to obtain lodgings. In pass- 
ing down the creek, the windings of the road crossed the Trap dike at 
several places, I then visited the locality at Mr. Hardy Nolen's. There 
I obtained spocimena of magnetic ore, apparently very pure and strongly 
magnetic. Trap bouMers are scattered over the hill where the ore is ob- 
tained. I think that j ndicious excavations will be very likely to devclope 
a vein of ore at that point. 

The Magnetite of Fine's creek evideQtly has an intimate relation to 
the Trap dike. No evidence, however safGciently strong, has been 
btought to light to determine whether the iron occurs in tho Trap or in 
a soft friable slate, somewhat Chloritish, that exists on the same hill. The 
inost reasonable supposition is, that the ore forms a vein in the slate in 
immediate proximity to the Tfap. I was inforriied at Mr, Nolen's that 
the dike appears further on and on the west side of Pigeon river, but I 
did not pursue my explorations further than Mr. Nolen's. 

The second zone passes through Madison a ffcw miles south of Mdr- 
shall, crossing the French Broad river a short distance above the mouth 
of Ivy. About three miles up Ivy, from its mouth, there occurs Magne- 
tite on the lands of Mr. Joseph EUer. The prospects are flattering for a 
large vein at this locality. An excavation, a few feet deep, has been 
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made upon the hill side, and a vien, some two or three feet in thickness, 
cut. Higher np the hill I observed an out-crop of ore, indicating a much> 
larger vein, and from the manner in wliich tlie ore is distributed over the 
surface, I have but little doubt that it exists in large q^uantity. It is fa- 
vorably located for practical operations. The veins are on a steep ridge 
at considerable elevation above water. At a short distance Ivy creek 
furnishes umple water power for driving machinery, and the eurrounding 
country for several miles abounds in unbroken forests, capable of furnish- 
ing fuel for a number of years to come. The Magnetite at this locality 
is associated with a Pyroxene like mineral, perhaps, the variety Sahlite. 
The country rock is principally Gneiss. I did not explore this range, 
in either direction of the strike from Mr, Ellor's, and am uninformed aa 
to other out-crops. 

The third zone in which Magnetic Iron occurs is in the copper and. 
Corundum belt. In this zone the Magnetite occurs in Syenite and 
Gneiss, and in some instances with (Jhlorite at Chrysolite localities. On 
Elijay creek in Macon county about eight miles Southeast of Franklin on 
the lands of Messrs. Ward and Moses. A vein is in Gneiss, and at the 
surface has a power, apparently, of seven or eight feet. The ore is mixed 
with quartz, bat there is a strong probability that at some depth the vein 
will produce ore comparatively free from toreign matter. This supposi- 
tion ia supported by the fact that in the same neighborhood, on the lands 
of Mr. David Moses, a shaft was sunk about twenty feet deep in search 
of a copper vein. At the surface Magnetite and yellow copper were 
spareely distributed through a zone of Gneiss some eight or ten feet 
thick. At a depth of twenty feet the Gneissoid matter was in a good 
degree absent, and Magnetite with a small amount of copper had taken 
its place. This is likely to form a valuable vein. Four miles from 
Franklin in a Soutlieast direction there exists Specular Iron on the landa 
of Gen'l Thos. M. Angel, Ko excavation has been made at this locality. 
I have observed masses of ore scattered over the surface weighing from 
one to seventy or eighty pounds. The ore has not been analized, but 
seems to be very pure. The Iron here occurs with Gneiss. One mile 
from this locality, there occurs Magnetic Iron on the lands of Mr. Wm. 
Washburn. The ore has been found in red earth, in masses weighing 
from one ounce to twenty pounds. The masses are angular and bear 
marks of having been detached from a vein. The rocks here are Sye- 
nite — a large out-crop. Some of the ore obtained at a depth of, perhaps 
two feet, has a soft slaty Chlorite attached to it. This fact justifies me 
in determining that the vein is located in Chlorite slate. The ore at this 
place is solid and highly magnetic. 
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Taking tlie SpecitUr and Magnetic ore togetlier tliej promise a valua- 
ble locality for an iron industry. There is a superior water power on 
Sugar Town river within a mile of these ores, and the country eontiga- 
oua is heavily timbered. 

Near the base of the Nanteyalee mountain at the head of Cortoogajay 
creek, there is another locality of Magnetic iron on the lands of Mr. W. 
0. K^insey. The |orQ here ia found with Syenite. No excavation has 
been made upon these grounds, but the quantity of ore distributed over 
the surface indicate a vein of fair dimensions. Should the ore be de- 
veloped at this locality in sufBcient quantity to justify the erection of a 
fnrnace, everything else is favorable for manufacturing purposes, There 
ia a splendid water power within one mile of the ore, and the forests are 
ample for coaling grounds. Here the zone passes across the Nanteyalee 
mountain into the south-eastern corner of Clay county — a section I have 
not explored. 

There are many points along the whole Blue Eidge range, on the 
Western slope, where I have observed fragments of Magnetic ore, some 
of them wortliy of careful investigation. There is a probability that nu- 
merous veins of this valuable ore may be found at points other than those 
mentioned. 

Plumbago exiats along the entire range embracing the Corundum, 
Copper and Magnetic zones, from Mitchell to Clay, I have occasionally 
observed fragments the size of a hen's egg of superior quality. I have 
not, however, made any special explorations in reference to it. There 
are strong reasons for believing that valuable deposits of it may be found 
in these ranges. 

I ought, perhaps, to have noticed while describing the minerals belong- 
ing to the Valley rirer zone, to have mentioned a bed of black slates on 
the lands of the late K. S. Jarrett, which are quite flssHe, and would, in 
the hands of skillful workmen, make good roofing tilea. 

There is a second Gold belt which passes from Union county, Georgia, 
into Clay, crossing Brass Town creek, near the State line. This zone 
lies on the south of the Yalley river zone, the gold occurring near the 
contact of the Taeonic series wtth the Metamorphic rocks proper. On 
Gumlog creek, just on the Georgia side of the line, quartz veins occur in 
Gneiss aud Mica slate on the south side of the creek, that are rich in 
gold, while on the opposite side of the creek I have observed 
Gold in Talco micacious slate without any quartz gang. In this order 
the zone crosses the State line. On the lands of the Messrs. Brown, Mr. 
Loyed, Col. Piatt, Benjamin Brown and John C. Moore, quartz veini 
occur. From some of these I have seen very rich gold ones. Upon the 



vGooglc 



property of Mr. John C Moore, wWeh lies adjoining fclie Q-eo-rgi^ line, 
worka were carried oji iprevipug to the GpHi;men cement of the late war. 
A stamp mill was erected and some eight or ten thputand pennyweights 
of Gold ohtained. The yield to the ton of ore wag good, hot the break- 
ing oflt of the war oaueed a eusptinBion of operations, and the parties 
Bpattered and never returned. . 

This zone passes in the direction of Fort Hemhree, and crossing Hi- 
wassee river, follows up the valley of Tesqiiittee, Near the head of this 
creek there exists Gold on the lands of the late Capt. W. B. Tidwell, 
Capt. "W". P. Moore and Mr. Shearer. Some of the ores obtained from 
this locality I found rich in gold. There is but little gold on any of these 
ranges upon the eastern eide of the Nanteyalee mountains. I know of 
but two points where attempts have been made to mine for it. One of 
these is on the range just under consideration. It is on the waters of 
Briar Town creek, on the eastern side of the Nanteyalee river. It has 
been said that the q^uartz at this locality yield a fair per cent, of gold. I 
have not, however, examined the ore myself, and cannot vouch for the 
truth of the statement. The other locality referred to is in Maeon county, 
about twelve miles in a southeasterly direction from Franklin, on the 
waters of Sugar Town river. Many years ago an'operation was carried 
on upon this property and fair wages was realized. Mr. Silas McDowell, 
the owner of the property, has informed me that the gold obtained was 
very pure. He states that he had at one time regular oetohedral crystals 
of the metal. This as a gold mine is isolated, having no connection with 
any system of Gold bearing rocks. 

In the Southeastern corner of Maeon county in Whitner's "Valley and 
the Horse Cove mining has been done for gold to a considerable extent. 
The gold along this zone has been obtained from branch and creek de- 
posits. It is not known that veins exists there. Indeed, no systematic 
search has been made for them- There is apparently a system of trough 
like vallies or gulches lying immediately along the Southern base of the 
main ridge, and between it and Buzzard mountain in which these mines 
exist. In 1856 I observed at one point in these vallies a narrow zone of 
Taleo Micacioue slates which led ms to the conclusion that such a zone 
once existed filling up these ns^rrow gorges or vallies, and by abrazive 
forces had been carried away, leaving the gold in gravel beds. 

This zone continues North-eastward through Casher's Talley and along 
the Southern base of Hogback mountain which is a section of the main 
ridge. In the Toxaway, Georgetown and White Water vallies mining 
has been done similar to that in Horse cove. At one point in Hogback, 
I have been informed by old miners, that there is a spring breaking out 
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-of the roeka which profluoed flaily deposits of gold. Very rich depoeits 
serf" gdd were Btract io the raviosB jiiat below the epring ■w'hidi w^e 
worked np to the spring head. It was found that the eands whieh daily 
accumulated juet 'below the -epriag Were rich in gold. TaMng the hint 
the miners excavated a email basin in the rosjk over which the spring wa- 
ters ran oat. By panning out this basin every morning they would 
obtain from one to three penny weights of gold. Their eagerneee, how- 
ever, to get at the sources of the gold led them to put a blast into the 
rock thinking they would immediately develop a vein. The blast no 
doubt fisBured the rock and the result was the gold ceased to flow out 
with the water. This is a etriking exemplification of the old adage of 
killing the goose that laid the egg. The facts here stated I learned from 
Col. Henry Piatt who operated at this spring, a gentleman every way 
worthy of a character for truthfulnesB. 

The zone passes from this point through the Blue Itidge iuto Transyl- 
vania county and down Boilston creek, where some gold has been found. 

Much remains to be done in a proper exploration of the gold-bearing 
districts in the trans-montain counties of the State. The probabilities 
are that mines may ho found like that at Gumlog mine, in Union county, 
Georgia, which, besides the gold, yield zinc blend and argentiferous Ga- 
lena. The c[uestion is worthy, at least, of careful and patient investigation . 

In closing this report I deem it eminently proper to remark that the 
State's resources and her projected system of railways are germain sub- 
jects, and that the one cannot be successfully prosecuted to the neglect of 
the other. The eystem adopted years ago for the construction of State 
railways was admirably adapted to the development of her mineral and 
other resources. Its completion would now add more to her material 
wealth than all other things combined. In the development of her min- 
eral, agricultural and physical resources west of the BlueEidge, and their 
transportation by rail would materially enhance the value of the State 
atocks in her present road. The development and operation of mines in 
the west wonld greatly increase the value of her real estate and propor- 
tionately enrich the State. A careful review of all the facts stated in this 
report will show an immense field for freights which up to the present 
time has been undeveloped and useless to individual citizens, to the State, 
and to her railroads. iFor example, her iron, marble, agalmatolite, burr- 
stone, rooflng slates, copper, corundum, chromium, etc.; and add her 
furniture timbers, timbers for the manufacture of -wheel carriages and 
ship building, locust, lynn, poplar, &c., and there is no district of equal 
size in the States of this Union that can furnish so large an amount of 
heavy freights. 
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It is proper to remark again, that the discussion of the timbers, the 
agricultural resources, the grazing and dairyiog business, and the fruit of 
this transmontain region would have been legitimate in this report, 
but I have thought proper to pass it over for the present. 

The facts stated are humbly submitted to the consideration of the 
people of the State and to capitalists abroad, with a devout hope that the 
information may be of future benefit to enterprise and to the State at 
large. 
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